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A public hearing on this proposal will be held on Thursday, October 28, 2004 at 9:30 A.M. at the

Department of Community Affairs, 101 South Broad Street, Trenton, Conference Room 129.

Persons wishing to testify at this hearing are requested to call Cynthia Cordero at (609) 292-7899
to facilitate scheduling. Persons with disabilities who require special accommodations are requested
to contact Ms. Cordero at that number or by mail at least two weeks prior to the hearing date. Mailing

address: P.O. Box 802, Trenton, NJ 08625-0802.

The agency proposal follows:

Summary

Pursuant to P.L. 1993, c. 32, the Site Improvement Advisory Board is required to review the
Residential Site Improvement Standards and make recommended amendments on an annual basis.
This proposal contains the Board' s recommended amendments for 2004. Most of the amendments are
proposed to achieve consistency between the standards and the New Jersey Department of
Environmental Protection’s (DEP) recently adopted stormwater management rules (N.J.A.C. 7:8 and

7:14A). A detailed discussion of the amendments contained in this proposal appears below.

Subchapter 1 General Provisions
N.J.A.C. 5:21-1.4 Definitions and abbreviations

The terms*“ Aggressive Soils, “Barrier Curb, “Caliper,” “Cluster Development, “ Concept Plan,”
“Cushions,” “Design Flood,” “Design Professional,” “Escrow,” “Exempt Subdivision,” “Final Plat,”
“Hydrologic Response,” “IES,” “Individual Sewage Disposal System,” “Individua Subsurface
Sewage Disposal System,” “Mountable Curb,” “Ontract,” “Percolation Test (Perc Test),” “Potable
Water Supply,” “Preliminary Floor Plans And Elevations,” *Preliminary Subdivision Plat,” “PUD,”

“Retaining Wall,” “Septic System,” “ Sketch Plat,” “ Stabilized Turf,” “ Stormwater Management
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Measures,” “ Street Hardware,” “ Stub Street,” and “Topsoil” and their definitions are proposed for
deletion because they do not appear in the rules. The terms originally were in the “Rutgers Model
Subdivision and Site Plan Ordinance,” dated January 1987, which was the basis for the rules and are
not used or referenced in the current version. The term, “SCS,” which means Soil Conservation
Service, is proposed for deletion because this Service in the U.S. Department of Agriculture changed
its name to the Natural Resources Conservation Service (NRCS), which is proposed to be added and

defined.

The definition of the term “blow off” is clarified with the addition of the words “valve or” before

“device.”

A definition of the acronym “CBR”, defined as California Bearing Ratio, is proposed for inclusion.
Thetermisused in N.JA.C. 5:21-4.19, Table 4.7, Subcode Categories, and in Table 4.9, Structural
Number Values. It dso appearsin N.JA.C. 5:21-4.19, Figure 4.2, Figure 4.3, Figure 4.4, and Figure

4.5.

A definition of the term “Intensity of development” is proposed to be added. Amendments are
proposed in N.J.A.C. 5:21-1.5(d)3 and -4.2 to clarify the use of the term. The proposed adoption of a

definition is intended to further clarify the use of the term.

The term “major development” is proposed to be added because of revisionsto N.J.A.C. 5:21-7,
Stormwater Management, that include use of thisterm. The revisions are made to reflect the new DEP
stormwater rules (N.JA.C. 7:8 and N.JA.C. 7:14A.). Theterm “major development” isfrom DEP

rules. Asper N.JA.C. 7:8-4.2(a), thisis the threshold for municipal stormwater management plans.
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The acronym, TR, which means Technical Release, is proposed to be added. The NRCS uses the

acronym for their documentation.

The definition of the term “channel” is proposed for amendment to clarify the meaning.

The definition of “Rural Street” is corrected to base the designation on lot size rather than
development density. In 2002, the descriptions of “Rural Street” and “Rural Residential Lan€e” in
N.JA.C. 4.1, Table4.2, whichisin N.JA.C. 4.1, Street hierarchy, were amended, but corrections to

the accompanying definitions were overlooked.

The term “Rural lane” and its definition are proposed to be added. The term “Rural residential
lane” mentioned in the paragraph above as appearing in N.JA.C. 4.1 Table 4.2 (and which also
appearsin N.JA.C. 4.19, Table 4.9) is proposed to be shortened to “Rural lane,” thus deleting
“Residential” since the description is not needed. Likewise, in the terms “Residential Mg or
Collector” and “Residential Minor Collector,” the adjective “Residential” is deleted since it is not

needed and it is not used in the rules.

In N.JA.C. 5:21-1.5(d)3, the words “or density” are proposed to be added after “ devel opment

intensity” for clarity.

Subchapter 4 Streetsand Parking

InN.JA.C. 5:21-4.1, Table 4.2, under Street type, “street” is proposed to be added after “Rural” to
distinguish “Rural street” from “Rural lane.” Alsoin Table 4.2, “residential” is proposed to be
removed from “Rural residential lane” because the adjective is unnecessary. In addition, “Residential”

is proposed to be removed in the street type column, once in the description of Rural street, and four
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times in the description of Rural lanein Table 4.2 and is proposed to be removed in the heading for

Figure4.2, andin N.JA.C. 4.19 Table 4.9. The amendments are proposed for consistency and clarity.

In N.JA.C. 5:21-4.2, Cartway width, the amendment clarifies the use of the term “intensity” at
subsection (@) and gives the term a basis at subsection (b), which is taken in part from the clarification
in subsection (&) and the note to the list of intensity levels and the number of dwelling units allowed
for each level. The noteitself is proposed to be deleted. (A definition of “intensity” is proposed to be

added to N.J.A.C. 5:21-1.4, Definitions and abbreviations.)

In Table 4.3, Note d is proposed to be changed from, “20 foot minor collector cartways are
permitted only when there is no direct building lot access to or from the street in question,” to “...no
direct driveway access....” The amendment is proposed so as not to preclude apartment complexes
and the like from using a 20 foot minor collector when their only accessis aroadway to and from the

Street.

Subchapter 5 Water Supply
In N.JA.C. 5:21-5.3(b), the reference to Table 7.1 is proposed to be changed to

Table 7.2 because, in the revisions to Subchapter 7, the table is moved to N.J.A.C. 5:21-7.3.

Subchapter 7 Stormwater M anagement
This subchapter is revised to reflect the DEP' s amendmentsto N.J.A.C. 7:8, Stormwater
Management, and N.J.A.C. 7:14A, New Jersey Pollutant Discharge Elimination System (NJPDES)

Stormwater Regulations,that were adopted February 2, 2004. See 36 NJR 670(a), 781(a), and 813(a).

N.JA.C. 5:21-7.1 is proposed to be amended to include nonstructural stormwater management

strategies required by the new DEP rules. Current subsections (e), (f), (g), and (h) are proposed to be
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relocated to section 7.3. These subsections deal with methods to calculate the capacity of collection

and conveyance systems. The amendments are proposed for clarity and convenience.

The proposed amendments in section 7.2 are editorial in nature. They clarify use of runoff
estimation techniques and update references to runoff calculation methods and other authoritative
sources referenced throughout the subchapter. The latest run-off calculations referenced no longer
have adjustment factors for run-off coefficients. For this reason, current Table 7.3 is proposed for
deletion. A new Table 7.3, Cumulative and Incremental Rainfall Distributions for the Water Quality

Storm, is proposed for addition so that runoff volumes for the water-quality storm can be calculated.

The proposed amendmentsin N.J.A.C. 5:21-7.3 were described above in the summary of
amendments for section 7.1. The proposed amendments rel ocate subsections (e), (f), (g), and (h) in
section 7.1 to section 7.3 (a), (b), (¢), and (d). N.JA.C. 5:21-7.1(a), (b), (c), (d), and (f) are proposed
to be recodified as subsection (e), (f), (9), (h), and (i) with some proposed editorial amendments. The

purpose of the proposed amendmentsis to enhance clarity.

New language is proposed for N.J.A.C. 5:21-7.4 on inlets, catch basins, manholes, and outlets.
The proposed amendments and additions give additional detail on inlet and grate design and are

consistent with DEP requirements.

The proposed repeal and new rule at N.J.A.C. 5:21-7.5 on facility design would change the section
heading to “ Stormwater management: quantity control.” The proposed new rule reference and reprint,
in relevant part, in an Appendix B, DEP rules that specify standards for the control of the quantity of
runoff. The new rule would make the site standards consistent with the DEP requirements. The
current subsections (a) through (d) are deleted because the ideas expressed are either duplicated in

other portions of Subchapter 7 or covered by the DEP rules. Current subsections (e) and (f), which
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give standards on detention basins and management facilities, are relocated to N.J.A.C. 5:21-7.8(b)
and (d), respectively. The proposed reorganization is intended to improve the clarity and usefulness of

the document.

The language proposed to replace the current text of N.JA.C. 5:21-7.6 on water quality control
references the DEP rules for water quality, including new regulations protecting areas along Category

One waters. The new rules would make these rules consistent with the DEP requirements.

A new section is proposed, N.J.A.C. 5:21-7.7, that incorporates DEP requirements for groundwater

recharge. The rule would make the site standards consistent with DEP requirements.

A new N.JA.C. 5:21-7.8 is proposed, which consists of standards for detention basin design that
werein the current N.J.A.C. 5:21-7.5 of the site improvement standards. Proposed amendmentsto this

section include updated references to authoritative sources and changes of an editorial nature.

Proposed new rule N.J.A.C. 5:21-7.9 incorporates maintenance requirements for stormwater

facilities adopted by the DEP.

Subchapter 8. Reference Standards

Amendments are proposed to update and correct references to authoritative sources.

In N.JA.C. 5:21-8(a)11, the "New Jersey Stormwater Best Management Practices Manual" isa

new edition of astandard that is already referenced. The Manual provides design guidance on

structural and nonstructural stormwater management techniques.
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In N.JA.C. 5:21-8(a) 12, the Department has provided updated editions, with new titles, of
standards already referenced. The "Roadway Design Manual" provides design guidance on the
construction of roads. "Bicycle-Compatible Roadways and Bikeways Planning Design Guidelines'
provides design details for making roads and bikeways suitable for bicycle use. This standard is

referenced for consistency with the DOT requirements for bicycle-safe grates.

In N.JA.C. 5:21-8(a) 15, the Department has provided an updated version of a standard already
referenced. "HEC-HM S Hydrologic Modeling System” provides design guidance on modeling

watershed basins.

In 5:21-8(a)16, the “National Engineering Handbook, Part 630,” provides details on hydrology,
including soils, land use types, and run-off estimation. This handbook provides additional guidance to
the user on the application of TR 55. The “Engineering Field Handbook” provides information on

estimating peak run-off rates and design details for spillways and other structural stormwater facilities.

In N.JA.C. 5:21-8(a) 18, the Department proposes to update a reference to an authoritative source
on methods to calculate stormwater runoff with a more recent reference, “HEC-22 Urban Drainage
Design Manual.”. The method appeared in a document published by the U.S. Department of
Transportation (USDOT) in 1965 and reprinted in March 1983. The newer publication with the runoff

methods appearsin a USDOT document published in 2001.

Appendix B

A new Appendix B is proposed that incorporates relevant portions of the DEP rulesfor facility
design and performance standards. At N.J.A.C. 5:21-7:8-5.5, reproduced in this Appendix, anoteis
proposed to be added to clarify the thresholds of the stormwater rules. At N.J.A.C. 5:21-7:8-5.9(a)1,

reproduced in this Appendix, the Department has added a note relating that the April 2004 edition of
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DEP s Stormwater Best Management Practices Manual is the version of the Manual effective as of the

Appendix’ s effective date.

As the Department has provided a 60-day comment period for this notice of proposal, this noticeis

exempted from the rulemaking calendar requirement, pursuant to N.J.A.C. 1:30-3.3(a)5.

Social I mpact
The proposed amendments and new rules are expected to have a positive socia impact because
they clarify provisions that the Department learned were confusing to those applying the standards.
The social benefit derived from these rules, that is, predictable and uniform standards for residential

development, will be enhanced by the additional clarity.

The proposed amendments and new rules are further expected to have a positive socia impact
because they establish consistency between two sets of State agency rules governing the same areas of

concern: stormwater management.

Economic | mpact
The proposed amendments that update references to authoritative sources and that are of an

editorial nature will not affect the size and costs of site improvements in residential developments.

The amendments and new rules proposed to make the site improvement requirements consi stent
with DEP rules should positively affect the development community by eliminating confusion that
results from having two different sets of State rules for stormwater management. Other than this
benefit, there is no true, independent economic impact of these proposed amendments and new rules
because compliance with the DEP requirements reflected in these amendments and new rules aready

isrequired.
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Federal Standards Statement
No Federal standards analysisis required because the proposed amendments and new rules are not
being proposed under the authority of or in order to implement, comply with, or participate in any
program established under Federal law or State statute that incorporates or refers to Federal law,

standards, or requirements.

Jobs I mpact
The Department does not anticipate that the proposed amendments and new rules will result in the

generation or loss of jobs.

Agriculture Industry Impact
The proposed amendments and new rules are not expected to have any impact on the agriculture

industry.

Regulatory Flexibility Statement

The proposed amendments and new rules include changes to clarify existing requirements and
changes to incorporate the new DEP stormwater management rules. These proposed amendments and
new rules do not impose new compliance, reporting, or recordkeeping requirements on residential
developers, most of which are “small businesses’” within the meaning of the Regulatory Flexibility
Act, N.JSA.52:14B — 16 et seqg. or upon any other “small business,” as the requirements proposed
under the amendments and new rules are already imposed under the DEP stormwater management
rules.

There are no professional services required for compliance with the proposed amendments and

new rulesthat are not already necessary.
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Smart Growth Statement
To the extent that the DEP rules have positive effects on water quality and the management of
stormwater runoff, and to the degree that the proposed amendments and new rules are consistent with
the new State stormwater rules, then the proposed amendments and new rules will help advance the
smart growth goals of protecting and maintaining water quality in New Jersey and will therefore

promote implementation of the State Devel opment and Redevelopment Plan.

Full text of the proposed repeals may be found in the New Jersey Administrative Code at

N.JA.C. 5:21-7.5and 7.6.

Full text of the proposed amendments and new rules follows (additions indicated in boldface

thus; deletionsindicated in brackets [thus)):

5:21 — 1.4 Definitions and abbreviations

The following words, terms, and abbreviations, when used in this chapter, shall have the following
meanings, unless the context clearly indicated otherwise. Where aword or term is defined in this
chapter and the Municipal Land Use Law (N.J.S.A. 40:55D-1 et seq.), then the definition of that word
or term found in the Municipal Land Use Law shall govern. Words and terms found in the Municipal
Land Use Law, and defined here for convenience, have been designated by the use of “(MLUL)”

following their meaning.

[“Aggressive Soils” means soils which may be corrosive to metalic pipe or tubing.]

[“Barrier Curb” means a curb specially designed to separate opposing traffic on roads or highways.]
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“Blow Off” means avalve or_device to allow the escape of air, fluid, or sediments from a pipe

within which fluid is flowing under pressure greater than atmospheric pressure.

[“Caliper” means the diameter of atree trunk measured in inches, four feet above ground.]

“CBR” means California Bearing Ratio, which isa method for measuring the strength and

condition of road subgrades.

“Channel” means any natural or man-made waterway or course through which [to convey] a

constant or intermittent flow of water is conveyed.

[“Cluster Development” (See residentia cluster.)]

[“Concept Plan” means a preliminary presentation and attendant documentation of a proposed
subdivision or site plan of sufficient accuracy to be used for the purpose of discussion and

classification.]

[“Cushions’ means supportive or protective bedding materials placed underneath piping.]

[“Design Flood” means the magnitude of aflooding event that afacility is designed to
accommodate. This event can also be used as the basis of awater surface elevation, or the delineation
of afloodway and flood hazard area.

“Design Professional” means a person professionally qualified and duly licensed to perform
engineering or other professional design services that may include, but not necessarily be limited to,
development of project requirements, creation and development of project design, and preparation of

drawings and specifications.]
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[“Escrow” means a deed, bond, money, or piece of property delivered to athird person, to be
delivered by him to the grantee only upon fulfillment of a condition.

“Exempt Subdivision” (See Subdivision.)]

[“Final Plat” means the final map of all, or a portion, of a subdivision which is presented for final

approval.]

[“Hydrologic Response” means the properties, distribution, and circulation of water.

“IES’ means Illuminating Engineering Society of North America.]

[“Individual Sewage Disposal System” means a septic tank, seepage tile sewage disposal system, or
any other approved sewage treatment device serving a single unit.

“Individual Subsurface Sewage Disposal System” means a system for disposal of sanitary sewage
into the ground which is designed and constructed to treat sanitary sewage in a manner that will retain
most of the settleable solids in a septic tank, and to discharge the liquid effluent to a disposal field.
The term "system" is equivalent in meaning.]

“Intensity of development” means the classification of development based on the number of

dwelling units per gross acre of land served by a particular street, excluding the acr eage of

dedicated common open space or other areasrestricted from future development.

“Major Collector” meansthe highest order of residential street (see street hierarchy).

Conducts and distributes tr affic between lower -order residential streets and higher-order streets

(arterials and expressways).

“Major Development” means any development that provides for ultimately disturbing one or

mor e acres of land. Disturbance for the purpose of this chapter isthe placement of impervious
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surface or exposur e and/or movement of soil or bedrock or clearing, cutting, or removing of

vegetation.

“Minor Collector” means middle order of residential street (see Street Hierarchy). Provides

frontage for accessto lots, and carriestraffic to and from adjoining residential access str eets.

[“Mountable Curb” means alow curb with a slope designed to be crossed easily.]

“NRCS’ means Natur al Resour ces Conservation Service, a division of the US Department of

Aagriculture (formerly known asthe Soil Conservation Service).

[“Ontract” means located on the property which is the subject of a development application, or on a

contiguous portion of a street or right-of-way. (MLUL).]

[“Percolation Test (Perc Test)” means atest designed to determine the ability of the ground to
absorb water and used in determining the suitability of a soil for drainage or for the use of a septic

system.]

[“Potable Water Supply” means water suitable for drinking or cooking purposes.]

[“Preliminary Floor Plans and Elevations’ means architectural drawings prepared during early and
introductory stages of the design of a project illustrating in a schematic form its scope, scale, and
relationship to its site and immediate environs. (MLUL).]

[“Preliminary Subdivision Plat” means a map, indicating the proposed layout of a development and

related information, that is submitted for preliminary approval.]
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[“PUD (See Planned Unit Development.)”]

[“Residential Mgor Collector” means the highest order of residential street (see “street hierarchy”).
Conducts and distributes traffic between lower-order residential streets and higher-order streets
(arterials and expressways).

“Residential Minor Collector” means middle order of residential street (see “street hierarchy”).

Provides frontage for accessto lots, and carries traffic to and from adjoining residential access streets.]

[ “Retaining Wall” means a structure that is designed and constructed to stabilize two generally

horizontal surfaces which are vertically displaced.]

“Rural Lane’” means a street that serves dwellings on lotsthat are two acresor greater,

primarily serves as access to abutting building lots, has no on-str eet parking, and has |ot-to-

street access designed so that vehicles do not back out of lotsonto the street. (See” Street

hierarchy.”)

“Rural Street” meang[, asit pertainsto streets,] a street that serves dwellings on lotsthat are one

acreor _greater, [when density is one dwelling unit per acre or lower, aroad] primarily [serving]

serves as access to abutting building lots, [which] has no on-street parking, and has |ot-to-street access
[is] designed so that vehicles do not back out of lots onto the street. (See * Street hierarchy.”)

[“SCS’ means Soil Conservation Service.]

[“ Septic System” means an underground system with a septic tank used for the decomposition of

domestic wastes.]

[“ Sketch Plat” (see “concept pan.”|
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[“ Stabilized Turf” means established, mowable vegetation.]

[“ Stormwater Management Measures’ means a broad term for structural and nonstructural control of

stormwater runoff and nonpoint pollution.]

[“ Street Hardware” means the mechanical and utility systems within a street right-of-way such as

hydrants, manhole covers, traffic lights and signs, utility poles and lines, parking meters, and the like.]

[“Stub Street” means a street which isto be extended when the adjacent property is developed.]

[“Topsoil” means 1. The natural, undisturbed surface layer of soil having more organic matter than
subsequent layers, apH of 5.0 to 7.5, and suitable for satisfactory growth and maintenance of
permanent, locally adapted vegetation. 2. Where the original surface layer has been removed, the
reapplication of soil material used to cover an area so asto improve soil conditions for establishment
and maintenance of adapted vegetation. The reapplied material must be friable, loamy soil reasonably
free of debris, objectionable weeds, and stones; have a natural pH of 5.0 to 7.5; have an organic matter
content greater than 2.00 percent; and contain no toxic substances which may be harmful to plant
growth.]

“TR” means Technical Release asissued by the NRCS.

5:21-1.5 Scope and applicability

(a)-(c) (No change.)

(d) Nothing contained in these rules shall be construed to limit the powers of any municipality to
establish and enforce any requirement concerning:

1.-2. (No change.)
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3. Use, bulk, height, number of stories, orientation, and size of buildings and other structures,
the percentage of lot or development area that may be occupied by structures, lot sizes and
dimensions, floor arearatios, or other measures to control development intensity or_density; or the
provision of adequate light and air, pursuant to N.J.S.A. 40:55-65.

(€) —(g) (No change.)

5:21-4.1 Street hierarchy

(@) — (d) (No change.)

Table 4.2 Residential Street Hierarchy Definitions
Average daily
Street type Description traffic
(maximum)
Residential Access -
Major Collector (No change) (No change.)
Specia -Purpose Streets
Rural street A rural street is a street that serves dwellings on lots that are one
acre or greater, AND primarily serves as access to abutting (No change.)
building lots, AND has no on-street parking, AND has |ot-to-street
access designed so vehicles do not back out of lots onto the street.
Rural streets shall only connect to rural streets, rural [residential]
lanes, or mixed-use collectors. However, arura street shall not
connect two mixed-use collectors.
Rural [residential] lane| A rural [residential] lane is a street that serves dwellings on lots
that are two acres or greater, AND primarily serves as access to
abutting building lots, AND has no on-street parking, AND has
| ot-to-street access designed so vehicles do not have to back out of (No change.)
lots onto the street. Rural [residential] lanes shall only connect to '
rural streets, rural [residential] lanes, or mixed-use collectors.
However, arura [residential] lane shall not connect two mixed-
use collectors.
Alley - Multifamily No chanae
Court: (No change.) (No change.) ( ge)
Notes: (No change.)

5:21-4.2 Cartway width
(a) Cartway width for each street classification shall be determined by parking and curbing

requirements that are based on the intensity of development_served by that street.
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(b) Intensity of development shall be based on the number of dwelling units per gross acre

of land served by a particular street, excluding the acr eage of dedicated common open

space or other areasrestricted from future development, asfollows:

Intensity Dwelling Units Per Gross Acre[ 1]

Low Lessthan or equal to 4

Medium More than 4 and less than or equal to 8

High More than 8

[Note: TIn determining the intensity of development, the gross acreage shall not include
dedicated common open space or other such areas restricted from future devel opment.]

(c) — (e) (No change.)

TABLE 4.3 Cartway And Right-Of-Way Widths

(No change.)

(No change.)

NOTES:

8¢ (No change.)

9 20 foot minor collector cartways are permitted only when there is no direct [building lot] driveway accessto
or from the street in question.

P (No change.)

5:21-4.19 Street grades, intersections, pavement, and lighting construction standards

(@ —(d) (No change.)

Table 4.8 (No change.)

TABLE 4.9 Structural Number Values As A Function Of Adt And M, !

Notes:
! (Nochange)
2ADT ranges for street types listed in the standards are as follows:
Rural [Residential] Lane | 0-200
Cul-de-Sac | 0-250
Rural Street | 0-500
Alley | 0-500
Multifamily Access Cul-de-Sac | 0-1,000
Residential Access | 0-1,500
Residential Neighborhood | 0-1,500
Minor Collector | 1.501-3,500

Major Collector | 3 501-7,500

(d). (Nochange))
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(PROPOSED AMENDMENT NOTE: The current Figure 4.2 is proposed for an amendment to its

heading, Pavement Sections for Rural [Residential] Lanes, Rural Streets, Cul-de-Sacs, and Alleys)

Figures4.3—4.5 (No change.)

Table4.7 (No change.)

SUBCHAPTER 5. WATER SUPPLY
5:21-5.3 System design and placement

(@ (No change.)

(b) Distribution mains of the overall system shall be connected into loops so that the supply may be
brought to the consumer from more than one direction. In balancing loopsin a design, the Hardy-
Cross, or an equivaent, method shall be used (see subchapter Appendix incorporated herein by
reference). Manning roughness coefficientslisted in Table[7.1] 7.2 in N.JA.C. 5:21-[7.1] 7.3 may be
used in these calculations. Dead-end lines shall be permitted within the design of alooped system
provided that there are no more than 20 dwelling units permanently, or no more than 50 dwelling units
temporarily, on adead-end line. When dead-end lines are used, they shall be provided with a hydrant
or blow off at the terminus as a means of flushing.

(c)-(k) (Nochange)

SUBCHAPTER 7. STORMWATER MANAGEMENT
5:21-7.1 Stormwater management: [general system strategy] scope

() Stormwater management measur es meeting the reguir ements of this subchapter shall be

provided for major developments. Stormwater management systems prepared by design engineers

shall emphasize a natural, as opposed to an engineered, drainage strategy. To the maximum extent

practicable, stormwater management standar ds shall be met by incor por ating nonstr uctur al
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stormwater management strategiesinto adesign. Where mor e than one design or method may

be used to comply with the rules, the choice of design approach and the methods used shall r est

with the design engineer.

1. For projectsthat fall below the threshold of major development, as defined, a

municipality may requir e, by ordinance, the control of runoff rate and routing from any site

that isthe subject of a site plan or subdivision application.

(b) The applicability of a natural approach depends on such factors as site storage capacity, open
channel hydraulic capacity, and maintenance needs and resources. [N.J.A.C. 5:21-7.6(b)4 references
authoritative sources on natural and nonstructural approaches.] Applicability of a stormwater
approach aso can be limited by regulatory constraints that govern certain structures ([e.g.]for
example, dams) or areas (([e.g.]for_example, development in afloodplain or wetland). [(See N.J.A.C.

5:21-7.5(c).)]

(c) The person submitting the application for review shall identify the nonstructural strategies

incor por ated into the design of the project. If the applicant contendsthat it isnot feasible for

engineering, environmental, or safety reasons to incor por ate any nonstructur al stor mwater

management strategies, identified in (d) below, into the design of a particular project, the

applicant shall identify the strateqy and provide a basis for the contention of infeasibility.

(d) Nonstructural stormwater management strategies incor por ated into site design shall:

1. Protect areasthat provide water-quality benefits or areasthat are particularly

susceptible to erosion and sediment |0ss;
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2. Minimize impervious surfaces and break up or disconnect the flow of runoff over

necessary imper vious sur faces;

3. Maximizethe protection of natural drainage featur es and vegetation:

4. Minimizethedecreasein “time of concentration” from pre-construction to post-

construction. “ Time of concentration” is defined asthetimeit takesfor runoff to travel

from the hydraulically most distant point of the drainage area to the point of interest in the

water shed (see the Rational M ethod equation in N.J.A.C. 5:21-7.2(c)2):

5. Minimizeland disturbanceincluding clearing and gr ading;

6. Minimize soil compaction:

7. Provide low-maintenance landscaping that encour ages r etention and planting of native

vegetation and minimizes the use of lawns, fertilizers, and pesticides;

8. Provide vegetated open-channel conveyance systems dischar ging into and through

stable vegetated areas; and

9. Provide preventative sour ce controlsto prevent or minimize the use or exposur e of

pollutants at a site so that the r elease of pollutantsinto stormwater r unoff will be prevented

or minimized. The source controlsinclude, but are not limited to:

i. Sitedesign featuresthat help to prevent accumulation of trash and debrisin drainage

systems;
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ii. Sitedesign featuresthat help to prevent dischar ge of trash and debrisin the drainage

system; and

iii. When establishing vegetation after land distur bance, applying fertilizer in accordance

with the Standards for Soil Erosion and Sediment Control in New Jersey at N.J.A.C. 2:90

as administered by the New Jer sey Department of Agriculture.

(e) Any land area used as a nonstructural stormwater management measur e to meet the

performance standards for quantity control at N.J.A.C. 5:21-7.5, water quality at N.J.A.C. 5:21-

7.6, or groundwater rechargeat N.J.A.C. 5:21-7.7 shall be dedicated to a gover nment agency,

subject to a conservation restriction filed with the appropriate County Clerk’s office or

eguivalent restriction that ensuresthe stor mwater measure, or an equivalent stor mwater

management measur e approved by the reviewing agency, is maintained in perpetuity.

(f) Guidancefor nonstructural stormwater management strategiesis availablein the New

Jersey Stor mwater Best M anagement Practices M anual (her eafter Best M anagement Practices

Manual), April 2004 edition.

[(©](@) [Whereamunicipal ordinance requires the control of runoff from asite that is the subject
of asite plan or subdivision application, then the runoff shall be estimated in accordance with

provisions of this subchapter.] All stormwater collection and conveyance structures shall be

designed in accordance with the provisions of this subchapter. Any structures designed to control

stormwater runoff volume, [or rate of] flow rate, quality, or groundwater recharge shall be

designed and constructed in accordance with these provisions. Where mor e than one design or

method may be used to comply with the rules, choices among design options to meet the volume,
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rate, quality, and r echar ge provisions of this subchapter shall rest with the design engineer.

[Where this subchapter does not include provisions for a particular technique or method, then the
design and construction shall be in accordance with best management practices listed in N.J.A.C. 5:21-
7.6(b)4.
1. All stormwater collection and conveyance structures shall be designed in accordance with the
provisions of this subchapter.]
[(d)](h) Construction practices shall conform to Standards for Soil Erosion and Sediment Control in

New Jersey, N.J.A.C. 2:90[-et seg. as administered by the New Jersey Department of Agriculture].

(i) The standards of this subchapter do not apply to development if alter native design and

performance standar ds exist under aregional stormwater management in accordance with the

DEP rules, N.J.A.C. 7:15. The standards must be at least as pr otective asthose of this

subchapter.

[(e)Design engineers shall determine hydraulic capacity for open-channel or closed-conduit flow
based on the Manning equation, or chartsymonographs based on this equation. The hydraulic capacity
istermed Q and expressed as discharge in cubic feet per second as follows:

Q = (1.486/n) AR??s”
where
n = Manning’ s roughness coefficient
A = Cross-section area of flow in square feet
R = Hydraulic radiusin feet, R = A/P where P is equal to the wetted perimeter, measured in feet
and defined as the length of aline of contact between the flowing water and the channel.
S = Slope of energy grade linein feet per foot
The Manning roughness coefficients used by design engineers appear in Table 7.1 in N.JA.C. 5:21-

7.2.
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1. A direct application of Manning's equation may be used for piped storm sewer systems. As
an option, design engineers can use a standard step backwater calculation for storm sewer systems
if the use of this approach is deemed appropriate by the designer. For other than pipe storm sewer
systems, design engineers shall apply Manning's equation only when there is uniform flow, as
defined by the following conditions: the bottom slope of the channel, energy grade line, and water
surface (hydraulic grade line) are parallel; where the flow regime isin the turbulent range of

Reynolds number; and where the boundaries of the cross section of the channel do not move.

(f) Velocitiesin open channels, excluding water quality swales, at design flow shall not be less than
0.5 of afoot per second and not greater than a velocity that will begin to cause erosion or scouring of
the channel. Design engineers shall determine permissible velocities for swales, open channels, and
ditches using methods presented in Standards for Soil Erosion and Sediment Control in New Jersey,
N.JA.C. 2:90, New Jersey State Soil Conservation Committee, Division of Rural Resources, New

Jersey Department of Agriculture, revised to date.

(g) Velocitiesin closed conduits at design flow shall be at least two feet per second but not more
than the velocity that will cause erosion damage to the conduit, as per the manufacturer's
specifications. Minimum allowabl e pipe slopes shall produce velocity of at least three feet per second

when the flow depth isfull or half of the pipe diameter.

(h) Design engineers shall base culvert capacity on inlet/outlet analysis, as specified in Hydraulic
Design of Highway Culverts, Hydraulic Design Series (HDS) No. 5, Report No. FHWA-1P-85-15,
U.S. Department of Transportation, Federal Highway Administration, September 1985, incorporated

herein by reference.]
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5:21-7.2 [Runoff |Stormwater calculations: runoff estimation techniques

() [Watershed] Drainage ar ea stormwater management reguires the determination of a watershed

runoff hydrograph that displays [and compares| the peak discharge rate and volume over time. [Both

parameters| T he hydr ograph shall compare pre- and post-devel opment conditions. [ The design

engineer shall determine the status of the drainage area. All significant land features such as ponds,
depressions, or hedgerows that increase ponding factors shall be considered by the design engineer to
compute pre-development runoff. If the design engineer is ableto verify that a given hydrologic
condition has existed on the site for a period of at |least five years prior to the time of computation,
then this existing condition may be used by the design engineer to determine runoff coefficients. As
an alternative, however, the design engineer should assume the drainage area in the pre-devel opment
condition to be in good hydrologic condition (if the lands are pastures, lawns, or parks), to have good
cover (if the lands are woods), or to have had conservation treatment (if the lands are cultivated).] 1n

computing pre-constr uction stor mwater runoff, the design engineer shall account for all

significant land featur es and structur es, such as ponds, wetlands, depr essions, hedger ows, or

culverts, that may reduce pre-constr uction stor mwater runoff rates and volumes. For the

purpose of calculating runoff coefficients and groundwater rechar ge, thereis a presumption that

the pre-construction condition of a site, or portion thereof, is a wooded land use with good

hydrologic condition. Theterm “runoff coefficient” appliesto both the Natural Resour ces

Conservation Service (NRCS) of the United States Department of Agriculture (USDA)

methodoloqgy of the TR-55 program (see (c)liii below) and the Rational and the M odified

Rational M ethods (see (c)1i and (c)1ii, respectively, below). Both the Rational and M odified

Rational methods are described in “ Appendix A-9 M odified Rational M ethod” in the Standards

for Soil Erosion and Sediment Control in New Jersey at N.J.A.C. 2:90. A runoff coefficient or a

groundwater recharge land cover for an existing condition may be used on all, or a portion of a

site, if the design engineer verifies that the hydrologic condition has existed on the site or portion

of thesitefor at least five year swithout interruption immediately prior to the time of
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application. If morethan oneland cover has existed on the site during thefiveyears

immediately prior to the time of application, the land cover with the lowest runoff potential shall

be used for the computations. 1n addition, thereisthe presumption that the siteisin good

hydr ologic condition (if the land-use typeis pasture, lawn, or park), with good cover (if the land-

use typeiswoods), or with good hydrologic condition and conser vation treatment (if the land use

is cultivation).

(b) Design engineers shall use the runoff hydrograph peak rate to determine the configuration and
sizes of pipes, channels, and other routing or flow-control structures. They [also] shall use [runoff
volume calculations generated by] the hydrograph to determine the size of [detention and retention]

stor mwater management facilities.

(c) For the runoff peak rate of discharge calculation, design engineers shall have the option to
choose the methodology to estimate peak rate of discharge. [For relatively small drainage areas of up
to one-half square mile (320 acres), the peak rate of runoff may be calculated by the Rational Method,

its derivatives, or the referenced methods that follow:]

1. [For areas greater than 320 acres, design engineers shall calculate peak rate of runoff in
accordance with the following procedures and methods, incorporated herein by reference.] Design

engineer s shall calculate peak rate of runoff in accor dance with the following pr ocedur es and

methods, incor por ated herein by reference:

i. For relatively small drainage areas of up to one-half sguar e mile (320 acr es), the peak

r ate of runoff may be calculated by the Rational M ethod, its derivatives, or therefer enced

methods that follow.
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ii. Wherethe project necessitates reductionsin therate of runoff or the calculation of

r unoff volume in accordance with N.J.A.C. 5:21-7.5, the M odified Rational M ethod must

beused. The use of the Modified Rational M ethod islimited to drainage ar eas of 20 acres

or less.

[i.]iii. NRCS s Urban Hydrology for Small Water sheds, Technical Release No. 55 (TR-55).
[U.S. Department of Agriculture, Soil Conservation Service, Engineering Division, as

supplemented or amended to date;]

[ii.]iv. NRCS's Computer Program for Project Formulation -- Hydrology, Technical Release
No. 20 (TR-20). [U.S. Department of Agriculture, Soil Conservation Service, Engineering

Division, as supplemented or amended to date; or]

[iii]v. [The New HEC-1 Flood Hydrograph Package, Technical Paper No. 82 [HEC —HMS

Hydrologic Modeling System, version 2.2, May 2003, Hydraulic Engineering Center, U.S.

Army Corps of Engineers, used in appropriate conditions with appropriate values.

2. Theequation for the Rational Method is:

Q=CIA
Where

Q, = the peak runoff rate in cubic feet per second

C = the runoff coefficient

| = the average rainfall intensity in inches per hour occurring at the time of concentration t¢in
minutes

A =the size of the drainage areain acres

Pane 27 nf O1



i. Typica C vauesfor 100-year frequency storm events appear in Table[7.2] 7.1.
[Coefficients for recurrence intervals more frequent than the 100-year storm should be reduced

in accordance with Table 7.3. Impervious surfaces are not subject to adjustment.]

ii. The Rational Method is most accurate when dealing with uniform drainage areas. Design
engineers may divide nonuniform drainage areas into "uniform" sub-drainage areas and calculate
the runoff from each of these areas separately, or they may use the weighted average technique
for acomposite drainage area. Design engineers also may use runoff coefficients from the

following sources, incorporated herein by reference:

(1) [Design of Roadside Drainage Channels -- Hydraulic Design Series No. 4, Report No.

FHWA-EPD-86-103, May 1965] HEC-22 Urban Drainage Design Manual, Second

Edition, FHWA-NHI1-01-021, Auqust 2001, U.S. Department of Transportation, Federal

Highway Administration, as supplemented or amended to date.[; and]

(2) [Airport Drainage, AC150/5320-5B, U.S. Department of Transportation, Federal
Aviation Administration, July 1970, as amended and supplemented to date] New Jer sey

Department of Transportation (NJ DOT) Roadway Design Manual, November 2001, as

revised through M ar ch 28, 2003.

3. Design engineers may estimate time of concentration (tc) with Figure 7.1, Time of

Concentration nomograph, from [Design Manual — Roadway] Roadway Design Manual, NJDOT

[New Jersey Department of Transportation, Division of Roadway Design, Bureau of Roadway

Design Standards, May 1992]November 2001, asrevised through March 28, 2003. Use of this

figureislimited to the design of storm sewer systems. For other purposes, design engineers shall

use the procedures outlined in Chapter 3 of Technical Release No. 55, Urban Hydrology for Small
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Watersheds, (TR-55), U.S. Department of Agriculture, [Soil Conservation Service, Engineering

Division, as supplemented or amended to date] NRCS.

TABLE[7.1] 7.2 (No changein text.)

TABLE [7.2] 7.1 Typical Runoff Coefficients [(Antecedent Moisture Condition) AMCII](C Values)

For 100-Y ear -Frequency Storm

(No changein text.)

[TABLE 7.3 Adjustment Factors For Runoff Coefficients

Frequency Of Event (years) Runoff Coefficient Adjustment Factor
2t010 0.80
25 0.88
50 0.96
100 1.00

NOTE: These adjustment factors are from a similar table presented on page 3-61 of Design of Urban Highway Drainage, The Sate of the Art, Report No.
FHWA-TS-79-225, U.S. Department of Transportation, Federal Highway Administration, Offices of Research and Development,
Implementation Division (HDV-21), August 1979.

Thevaluesin thistable are to be used with the Rational formula, where the runoff coefficient is taken from Table 7.2.]

Table7.3 Cumulative And Incremental Rainfall Distributions For The Water Quality Storm
(minutes) m m (minutes) m (inches)
0 0.0000 0.0000 65 0.8917 0.2667
5 0.0083 0.0083 70 0.9917 0.1000
10 0.0166 0.0083 5 1.0500 0.0583
15 0.0250 0.0084 80 1.0840 0.0340
20 0.0500 0.0250 85 11170 0.0330
25 0.0750 0.0250 20 1.1500 0.0330
30 0.1000 0.0250 95 1.1750 0.0250
35 0.1330 0.0330 100 1.2000 0.0250
40 0.1660 0.0330 105 1.2250 0.0250
4 0.2000 0.0340 110 1.2334 0.0084
50 0.2583 0.0583 115 1.2417 0.0083
55 0.3583 0.1000 120 1.2500 0.0083
60 0.6250 0.2667
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4. The National Engineering Handbook, Part 630 (Hydrology) and Part 650 (Engineering

Field Handbook) also may be used.

[4.] 5. When using the Rational Method, rainfall intensity as a function of duration and storm
frequency shall be based upon Figure 7.2, Rainfall Intensity Curves, below, and/or local rainfall

frequency data, where available for the two-, 10-, 25-, and 100-year storms. Design engineers

shall use the Cumulative and I ncremental Rainfall Distributionsin Table 7.3 for the water

quality storm. [A copy of Figure 7.2 also appears in the New Jersey Department of

Transportation's Design Manual — Roadway, May 1992.] Figure 7.2 shows rainfall intensity

curves for Trenton, New Jersey. Design engineers may use this information for other parts of the

State or they may substitute local rainfall frequency data, when available. More current data for

Trenton and other areas of the State may be obtained from the National Oceanic and

Atmospheric Administration’s (NOAA) National Weather Service, which ispart of the U.S.

Department of Commerce. See http://www.nsw.noaa.gov/ohd/hdsc. Inall instances, design

engineers shall use a minimum time of concentration of 10 minutes. For storm sewer design, a 10-
year to 25-year storm frequency consistent with localized circumstances should be considered as a
minimum, unless special circumstances are involved such as inadequate downstream stormwater
facilities, lack of positive overland relief, or evidence of local flooding. In such specid
circumstances, design engineers shall design facilities to accommodate, as a minimum, the

following storm frequencies:

i. Ten-year storm for storm drain systems where excess flow, up to the 100-year storm, can

continue downgrade in the street and not exceed the gutter capacity. Also, [ten-year] 10-year
storms shall be used at low pointsin storm drain systems with overland relief that isrouted

through the stor mwater quantity control structure.
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ii. Twenty-five-year storm where flow in astorm drain istotally carried by pipe when

conditions under [(c)4i] (c)5i above do not apply provided all overland relief up to the 100-

vear storm isrouted through the stormwater quantity control structure.

iii. Twenty-five-year storm for culvert design where the culvert will be located in streams
shown [as ablue line] on the New Jersey State Atlas or the United States Coast and Geodetic
Survey maps. Culverts with an upstream drainage area of 50 acres or more shall be designed to
accommodate a 100-year frequency storm in accordance with Flood Hazard Area Control

Regulations, N.JA.C. 7:13-2.16.

iv. Twenty-five-year stormsfor open channels where the upstream drainage areais less than
50 acres. When the upstream drainage area is 50 acres or more, design engineers shall design
open channels to accommodate the 100-year storm in accordance with Flood Hazard Area

Control Regulations, N.J.A.C. 7:13-2.16.

(PROPOSAL NOTE: Replace Figure 7.2 RAINFALL INTENSITY CURVES with new Figure 7.2 in

N.JA.C. 5:21-7.2 that is shown below.)
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Figure 7.2 RAINFALL INTENSITY CURVES
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Encroachment Permits,

[5] 6.(No changein text.)

[6] 7 Computer software adaptations of the Rational Method or the [S.C.S] NRCS' s TR-55 are

acceptable, provided their data and graphic printout allow review and evaluation.

(d) Design engineers shall use a consistent method to cal culate peak rate of runoff and volume when

computing runoff hydrographs. If TR-55, TR-20, [or HEC-1] HEC —HM S, or_another recognized

method is used to calculate peak rate of runoff, then the same method shall be used to determine
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volume. If the Rational Method is used for peak flow calculations, design engineers shall use the

Modified Rational Method to calculate peak volume to be used for basin routing. Both the Rational

and Modified Rational M ethods are described in “ Appendix A-9 M odified Rational M ethod” in

the Standardsfor Soil Erosion and Sediment Control in New Jersey at N.J.A.C. 2:90. A

maximum drainage area of 20 acres shall be used for the Modified Rational Method.

(e) In computing stormwater runoff from all design stor ms, the design engineer shall consider

therelative stormwater runoff rates and/or volumes from pervious and imper vious surfaces

separ ately to accur ately compute the rates and volume of stormwater runoff from thesite. To

calculate runoff from unconnected impervious cover, urban impervious ar ea modifications as

described in NRCS TR-55, Urban Hydrology for Small Water sheds or other approved methods

may be employed.

5:21-7.3 [Runoff] Design of runoff collection system [design]

(a) Design engineer s shall deter mine hydraulic capacity for open-channel or closed-conduit

flow based on the M anning equation, or charts/monographs based on this equation. The

hydraulic capacity istermed QO and expressed as dischargein cubic feet per second as follows:

O = (1.486/n)AR?3S™

where

n = Manning'sroughness coefficient

A = Cross-sectional area of flow in squar e feet

R = Hydraulicradiusin feet, R = A/P where P is equal to the wetted perimeter, measur ed

in feet and defined as the length of a line of contact between the flowing water and the

channel.

S=Slopeof energy gradelinein feet per foot
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The Manning' s roughness coefficients used by design engineers appear in N.J.A.C. 5:21-7.2,

Table7.2.

1. A direct application of Manning's equation may be used for piped storm sewer systems.

As an option, design engineers can use a standard step backwater calculation for storm

sewer systems if the use of this approach is deemed appropriate by the designer. For other

than pipe storm sewer systems, design engineer s shall apply Manning's eguation only when

thereisuniform flow, as defined by the following conditions:

i. Thebottom slope of the channel, energy gradeline, and water surface (hydraulic

gradeline) areparalle:;

ii. Theflow regimeisin theturbulent range of Reynolds number:

ili. Theboundaries of the cross section of the channel do not move; and

2. Thedesign of open channels and conduits shall take tailwater effectsinto consideration.

(b) Veocitiesin open channels, excluding water quality swales, at design flow shall not be less

than 0.5 of a foot per second and not greater than a velocity that will begin to cause erosion or

scouring of the channel. Design engineer s shall deter mine per missible velocities for swales, open

channels, and ditches using methods presented in Standards for Soil Erosion and Sediment

Control in New Jersey at N.J.A.C. 2:90.

(c) Veocitiesin closed conduits at design flow shall be at least two feet per second but not

mor e than the velocity that will cause er osion damage to the conduit, per the manufacturer's

specifications. Minimum allowable pipe slopes shall produce velocity of at least thr ee feet per

second when the flow depth isfull or half the pipe diameter.
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(d) Design engineer s shall base culvert capacity on inlet/outlet analysis, as specified in

Hydraulic Design of Highway Culverts, Hydraulic Design Series (HDS) No. 5, Report No.

FHWA-1P-85-15, U.S. Department of Transportation, Federal Highway Administration,

September 1985, incor por ated herein by reference.

[(@)] (e) (Nochangeintext.)

[(b)] (f) Ingeneral, no pipe size in the storm drainage system shall be less than 15 inchesin
diameter. Design engineers may use a 12-inch diameter pipe asacross-drainto asingle inlet. [Design

engineers shall use the Manning equation to determine hydraulic capacity of pipes.]

[(©] (@) (Nochangeintext.)

[(d)] (h) Materials used in the construction of storm sewers shall be constructed of reinforced
concrete, ductile iron, or corrugated polyethyleng],] or, when approved by the municipa engineer,
corrugated metal. The most cost-effective materials shall be permitted that conform to local site
conditions and reflect the relevant operations, maintenance, and system character of the municipal
stormwater system. Specificationsreferred to, such as ASTM or AWWA, shall be the latest revision

in effect at the time of application.

1.-3. (No change.)

4. Corrugated metal pipe, when approved by the municipal engineer, shall meet the requirements

and be installed in the manner specified in [the] subchapter Appendix A.

Recodify existing (e) and (f) as (i) and (j) (No changein text.)
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5:21-7.4 Inlets, catch basins, manholes, and outlets
(@) Design engineers shall design inlets, catch basins, and manholes in accordance with the [New

Jersey Department of Transportation's] NJ DOT Standard Specifications for Road and Bridge

Construction [(1989)], November 2001 as supplemented. [Design engineers shall use bicycle-safe

grates.] For Type A inlets, they should use aframe and single grate. Type B inlets require aframe,

grate, and curb-type inlet with back piece. Type E inlets require aframe and double grate.

(b) Design engineer s shall use one of the following grate types for stormwater inlets:

1. TheNJDOT bicycle-safe grate, asdescribed in the NJDOT Bicycle Compatible

Roadways and Bikeways Planning Design Guidelines (April 1996).

2. If thereisno bicycletraffic, a grate where each individual clear spacein that grate has

an area of no morethan seven squareinchesor isno greater than 0.5 inches acrossthe

smallest dimension.

3. Another grate design may be used provided that:

i. Therewill beno bicycletraffic and

ii. Runoff discharging through theinlet isrouted through atrash rack that complies

with N.J.A.C. 5:21-7.8(d) 1ii.

(c) Whenever a curb-openinginlet isused, the clear spacein that curb opening (or each

individual clear spaceif the curb opening has two or more clear spaces) shall have an area of no

mor e than seven sguar e inches, or be no greater than two inches acr oss the smallest dimension.
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1. Exception: Compliance with the above dimensional requirements for curb openings

shall not berequired provided that runoff discharging through theinlet isrouted through a

trash rack that complieswith N.J.A.C. 5:21-7.8(d)1ii.

Recodify existing (b)-(f) as (d) — (h) (No changein text.)

[(9)] ()Outlet grates, fences, and other safety features for stormwater management facilities shall

conform with [New Jersey Department of Environmental Protection’s| DEP Stormwater Management

Rules, N.JA.C. 7:8. Safety requirements for detention basins and other stormwater facilities are

incorporated in N.J.A.C. 5:21-7.5(f)6 7.8(d)6.

Recodify existing (h) and (i) as (j) and (k) (No changein text.)

5:21-7.5 Stormwater management: quantity contr ol

The control of the quantity of runoff shall comply with the DEP Stor mwater M anagement

Rulesat N.J.A.C 7:8-5and 6 reprinted in Appendix B of this subchapter.

5:21-7.6 Stor mwater management: water quality

Water quality for stormwater management systems, including special water r esour ce

protection areas for Category One Waters and their perennial or inter mittent tributaries, shall

comply with the DEP Stor mwater M anagement Rulesat N.J.A.C. 7:8-5and 6 reprinted in

Appendix B of this subchapter.
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5:21-7.7 Rechar ge

Groundwater recharge of stor mwater shall be in accordance with the DEP Stor mwater

M anagement Rulesat N.J. A.C. 7:8-5and 6 reprinted in Appendix B of this subchapter.

5:21-7.8 Detention basins and other stormwater management facilities

(a) When structur al measur es are used, they shall comply with the reguirements of theserules

and the Best M anagement Practices Manual, April 2004 edition.

(b) Design engineer s shall locate detention facilities (either " wet" or "dry") so asto not

interferewith or adversaly affect existing surface waters on the site or adjacent to the site.

Excavation for detention facilities shall be designed to be the maximum practical distance above

seasonal high ground water elevation. In the case of " wet" detention facilities, storage may only

be presumed to be available above the elevation of the seasonal high ground water. If thefacility

isdesigned as an infiltration basin, the bottom of the basin shall be a minimum of two feet above

the elevation of the seasonal high water table. The deter mination of the seasonal high water

table shall be made by the applicant’s engineer.

(c) Design of outlets from detention basins and other stormwater management facilities shall

account for tailwater effects up to the flood hazard design flood e evation.

(d) Thefollowing list of general structural criteria shall be used to design stor mwater

detention basins.

1. Detention components: principal basin control structure (quantity control), as follows:
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i. Principal basin control structureswill consist of orifice and/or weir control devices.

Design enqgineer s shall design orifices based upon the following equation:

Q = CA (2gH)*®

where

0O = theflowratein cubic feet per second

C= 0.6 (Theorifice flow coefficient " C" may vary, depending on entrance
conditions.

Design engineer s may use other coefficients with appropriate r efer ences.)

A = crosssectional area of flow in squar e feet

H = thevertical distancein feet between the center of the orifice and the water surface

20= 64.4 feet per second?.

To minimize the chance of clogging, orificesintended solely for runoff quantity control will

be at least two and one half inchesin diameter (or itsequivalent). All jointsareto be

watertight. In addition, trash racks and/or anti-vortex devices shall berequired. When

weirs are used alone or in conjunction with orifices, design engineer s shall use the following

equation:

0O = theflowratein cubic feet per second

Cw = 3.2 (design engineers may use other coefficients with appropriate r efer ences)

L = length of theweir in feet

h = thevertical distancein feet between water surface e evation and the crest of the
weir.

All weirs shall be constructed as part of areinforced concrete structure with appropriate

grates.
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ii. Trash racksshall beinstalled at theintake to the outlet structur e as appropriate, and

shall have parallel barswith one-inch spacing between barsto the elevation of the water

quality design storm. For elevations higher than the water quality design storm, the

parallel bars at the outlet structur e shall be spaced no greater than one-third the width of

the diameter of the orifice or one-third the width of the weir, with a minimum spacing

between bar s of oneinch and a maximum spacing between bars of six inches. The spacing

shall be designed so as not to adver sely affect the hydraulic perfor mance of the outlet pipe

or structure. In addition the design of trash racks shall comply with the requirements of

(d)6 below.

iii. Eight-inch thick, anti-seep collars areto beinstalled along outlet pipeswhen required

by the municipal engineer. Reinforcement steel shall be No. 5 barsat 12 inches both ways,

with two inches of cover on both faces (minimum).

iv. Where necessary for stability of the outlet pipe, a concrete cradle shall be provided.

v. All principal basin control structures shall be precast or reinforced concrete. All

joints areto be watertight.

vi. Suitablelining shall be placed upstream and downstream of principal basin control

structur es, as necessary, to prevent scour and erosion. Such lining shall conform to

Standards for Soil Erosion and Sediment Control in New Jersey, N.J.A.C. 2:90.

2. Detention components: emer gency spillways, as follows:
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i. Vegetated emer gency spillways shall have side dlopes not exceeding three horizontal to

onevertical.

ii. Maximum velocitiesin emer gency spillways shall be checked based on the velocity of

the peak flow in the spillway resulting from routing the spillway design storm

hydrograph asdefined in the NJ DEP Dam Safety Rules (N.J.A.C. 7:20) for all detention

facilities classified as dams and the 100-year storm hydrograph for all other facilitiesthe

routed Emergency Spillway Hydrograph. The design of the emer gency spillway will be

based on the 100-year inflow to the basin except for Class |V dams, which shall comply

with the Dam Safety Standards, N.J.A.C. 7:20. The design of the emer gency spillway

assumesthe principal spillway is malfunctioning and will not allow any discharge or flow.

Wher e maximum velocities exceed those contained in Table 7.5 suitable lining shall be

provided.

iii. Where maximum velocities exceed the allowable velocities for soil stability as

determined in the Standards for Soil Erosion and Sediment Control in New Jersey, at

N.J.A.C. 2:90, suitable lining should be provided. Design engineers also may check

maximum velocities in emer gency spillways based on the velocity of the peak flow in the

spillway resulting from routing the spillway design storm hydr ograph as defined in the

NJ DEP Dam Safety Rules (N.J.A.C. 7:20) for all detention facilities classified as dams

and the 100-year stor m hydrogr aph for all other facilities. Where maximum velocities

exceed those contained in Table 7.5 below, suitable lining shall be provided. Linings shall

meet specifications required in Hydraulic Engineering Circular No. 15 -- Design of

Stable Channelswith Flexible Linings, published by the U.S. Department of

Transportation, Federal Highway Administration or in the Standardsfor Soil Erosion

and Sediment Control in New Jersey as cited above.
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Table 7.5 Permissible Velocities For Emer gency Spillways With Uniform Stands For Various

Well-Maintained Grass Covers

Permissible Veocities On:
Slope Erosion-resistant soils Easily eroded soils

Ground Cover Per cent (fps) (fps)
Kentucky bluegrass 5-10 6 4
Lawn grass mixture 05 5 4

9 5-10 4 3
Weeping lovegrass
Alfalfa 0-5 35 2.5
Crabgrass

NOTES: fps= feet per second.

Designsare not limited to the ground covers shown above. Design engineers may use reinforced grass technologies and other types of
ground cover in accor dance with appropriate authoritative standar ds.

SOURCE: Soil Conservation Service, U.S. Department of Agriculture (Washington, D.C.: Government Printing Office,
1959). Cited in Residential Storm Water Management: Objectives, Principles, and Design Considerations, ULI-
ASCE-NAHB, Urban Land I nstitute, Washington, D.C.: 1975.

3. Detention components: dams, as follows:

i. “Dam” refersto any artificial dike, levee, or other barrier with appurtenant works

that is constructed to impound water on a permanent or temporary basis and raises the

water level fivefeet or more above the usual, mean, low-water height when measured from

the downstr eam toe-of-dam to the emergency spillway crest, or in the absence of an

emer gency spillway, the top of the dam.

ii. Design engineersshall design all damsin accordance with the Dam Safety Standar ds,

N.J.A.C. 7:20.
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4. Detention basin ber ms and embankment ponds, as follows:

i. A detention basin berm isawater impoundment made by either constr ucting an

embankment (afacility referred to as an embankment pond), or excavating a pit or dugout

that does not qualify asa dam. Detention basin berms constr ucted by the second method

arereferred to as excavated ponds.

ii. Site conditionsshall be such that runoff from the design storm can safely pass

through: a natural or constructed emer gency spillway designed to accept the entire

100-year flow:; a combination of a principal spillway and the emer gency spillway

designed to ensur e passage of the 100-year flow when either the principal spillway

and/or the emer gency spillway flows areimpeded by debris; or a principal spillway

designed so asto allow it to continue to function reliably, passing the 100-year flow,

when impeded by debris.

(1) Thedrainage area of the pond shall be protected against erosion so that expected

sediment does not shorten the planned effectiveness of the structure.

(2) When necessary, embankment ponds shall have foundation cutoff walls of

relatively impervious material under the berm. The cutoff walls shall extend up to

abutments asrequired and be degp enough to extend into arelatively impervious layer,

or provide for a stable structur e when combined with seepage control. The cutoff

trench shall have a bottom width adequate to accommodate the equipment used for

excavation, backfill, and compaction operations. Cutoff wall side slopes shall not be

steeper than one horizontal to onevertical. The cutoff walls shall extend up to the

normal water line and the minimum depth shall be at least thr ee feet.
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(3) Design engineers shall include seepage controlsif any of the following conditions

exist: pervious layers are not inter cepted by the cutoff wall; seepage cr eates swamping

downstr eam:; such control is needed to insur e a stable embankment: or special

problems may require drainage for a stable berm. Seepage may be controlled by

foundation, abutment, or embankment drains; reservoir blanketing; or a combination

of these measur es.

(4) The minimum top width for a berm shall be six feet. The minimum top width of

dams should beten feet.

(5) All dopes must be designed to be stable. |f needed to protect the slopes of the

berm, special measur es such asrock riprap, sand gravel, fabrics, geofabrics,

geomembranes, or special vegetation shall be provided, as specified by the standards

in: Guidefor Design and L ayout of Vegetative Wave Protection for Earth Dam

Embankments, TR 56, and Riprap for Slope Protection Against Wave Action, TR 69.

Both reports are published by the NRCS and are incorporated herein by reference.

(6) The minimum elevation of the top of the settled embankment shall be one foot

above the water surfacein the detention basin, with the emer gency spillway flowing at

the design depth. The minimum differencein elevation between the crest of the

emer gency spillway and the settled top width of the structur e shall be two feet for all

ber ms having mor e than a 20-acr e drainage area or mor e than 20 feet in effective

height. Design engineer s shall increase the design height of the structur e by the amount

needed to insurethat, after settlement, the height of the berms equals or exceedsthe
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design height. Thisincrease shall not be lessthan five per cent, except wher e detailed

s0il testing and labor atory analysis show that a lesser amount is adequate.

(7) Design engineer s shall place a pipe conduit with needed appurtenances under or

through the ber m except where rock, concrete, or other types of mechanical spillways

are used, or wheretherate and duration of flow can be safely handled by a vegetated or

earth spillway.

iii. Thedesign elevation of the top of all embankments and ber ms shall be one foot or

greater than the maximum water surface elevation in the basin, when stor mwater from the

100-year flood passes over the emergency spillway. Thedesign height, defined asthe

vertical distance from the top to the bottom of the deepest cut, shall be constructed to

insur e that the top eevation will be maintained following all settlement.

(1) When the design dischar ge of the principal spillway is considered in calculating

peak outflow thr ough the emer gency spillway, the crest elevation of theinlet shall be

such that thefull flow will be generated in the conduit before thereis dischar ge thr ough

the emergency spillway. Theinlets and outlets of the principal spillway shall be

designed to function satisfactorily for the full range of flow and hydraulic head

anticipated. The capacity of the pipe conduit shall be adequate to dischar ge long-

dur ation, continuous, or freguent flows without flow thr ough the emer gency spillways.

The pipe diameter shall be no lessthan six inches. If the pipe conduit diameter is larger

than 10 inches, its design dischar ge may be consider ed when calculating the peak

outflow rate through the emer gency spillway.
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(2) Pipe conduitsunder or through the berm shall be capable of withstanding

exter nal loading without yielding, buckling, or cracking. Flexible pipe strength shall not be

less than that necessary to support the design load with the maximum of five per cent

deflection. Theinlets and outlets shall be structurally sound and made of materials

compatible with those of pipe. All pipejointsshall be made watertight by the use of

couplings, gaskets, or caulking.

ii. In earthen bermsand embankment ponds, acceptable pipe materials ar e cor rugated

polyethylene, reinfor ced concrete, polyvinyl chloride, and ductileiron. When necessary for

stability, concrete and ductile pipe shall belaid in a concrete bedding. Corrugated

polyethylene pipe exposed to direct sunlight shall be made of ultraviolet-resistant materials

and protected by coating or shielding, or provisionsfor replacement should be made as

necessary. Connections of corrugated polyethylene pipeto less flexible pipe or structure

must be designed to avoid stress concentr ations that could rupturethe plastic. Design

engineer s shall follow specificationsin Table 7.6 for polyvinyl chloride (PVC) pipe. Design

engineer s shall provide for seepage control if the conduit is of smooth pipelarger than eight

inchesin diameter.

TABLE 7.6 ACCEPTABLE PVC PIPE FOR USE IN EARTH BERM St
MAXIMUM DEPTH OF
NORMAL PIPE SIZE SCHEDULE FOR STANDARD FILL OVER PIPE
(inches) DIMENSION RATIO (SDR) (feet)
4 or smaller Schedule 40 15
Schedule 80 20
SDR 26 10
6,8, 10, 12 Schedule 40 10
Schedule 80 15
SDR 26 10
tPolyvinyl chloride pipe, PVC 1120 or PVC 1220, conformingto ASTM D1785 or ASTM D2241.
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V. Seepage alonq pipes extending through embankments shall be controlled by use of a

filter and drainage diaphragm, unlessit is deter mined that anti-seep collarswill adequately

serve the purpose.

(1) Thedrain isto consist of sand meeting fine concr ete aggr egate r equir ements (at

least 15 per cent passing through the No. 40 sieve, but no mor e than 10 percent passing

through the No. 100 sieve). |If unusual soil conditions exist, design engineer s shall make

a special design analysis. Thedrain shall be a minimum of two feet thick, and extend

vertically upward and horizontally at least thr ee timesthe pipe diameter, and vertically

downward at least 18 inches beneath the conduit invert. Thedrain diaphragm shall be

located approximately parallel to the centerline of the embankment. Thedrain shall be

outletted at the embankment downstream toe, prefer ably using a drain backfill

envelope continuously along the pipe whereit exitsin the embankment. Protecting

drain fill from the surface erosion will be necessary.

(2) When anti-seep collarsare used in lieu of a drainage diaphragm, they shall have a

watertight connection to the pipe. Maximum spacing shall be approximately 14 times

the minimum projection of the collar measur ed perpendicular to the pipe. Collar

material shall be compatible with the pipe materials. The anti-seep collar (s) shall

increase by 15 percent the seepage path along the pipe. When anti-seep collars ar e used

in lieu of a drainage diaphragm, the design engineer s shall use the following criteria to

deter mine the size and number of anti-seep collars.

Let V = vertical projection and minimum horizontal projection of the anti-seep

collar in feet.
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Let L = length in feet of the conduit within the zone of saturation, measur ed from

the downstream side of theriser to thetoedrain or point wherethe phreaticline

inter cepts the conduit, whichever is shorter.

Let n = number of anti-seep collars.

Theratio (L+2nV)/L shall be at least 1.15. Anti-seep collars should be equally
spaced along part of the barrel within the saturated zone at distances of not mor e than
25 feet.

vi. Closed-circuit spillways designed for pressur e flow must have adeguate anti-vortex

devices. To prevent clogging of the conduit, an appropriate trash guard shall beinstalled

at theinlet or riser.

vii. Emergency spillways convey the design flow safely past earth embankments when the

principal or auxiliary spillway isdisabled. Design engineers shall providefor an

emer gency spillway for each basin.

(1) Emergency spillways shall provide for passage of the design flow at a safe velocity

to a point downstream wher e the berm will not be endangered. The maximum

per missible velocity in the exit channel shall be four feet per second, where only sparse

vegetative cover can be expected: wher e excellent vegetative cover and a vigor ous sod

can be expected and maintained, the maximum permissible velocity is six feet per

second.

(2) If chutesor drops areused for the principal or emergency spillways, they shall be

designed according to standardsin NRCS' s Part 650 (Engineering Field Handbook)

and National Engineering Handbook, Part 630 (Hydrology), Section 5, " Hydr aulics;"

Section 11, " Drop Spillways;" and Section 14, " Chute Spillways," incorpor ated herein
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by reference. The minimum capacity of a structur al spillway shall bethat required to

pass the peak flow expected from the design storm.

viii. For excavated basins, provisions shall be made where needed for a principal

spillway, emer gency spillway, and embankment in accor dance with the embankment and

berm criteria described in this section.

(1) Wher e soil conditions and safe maintenance pr actices allow, side slopes of the

excavated basin shall be stable and no stegper than three horizontal to one vertical.

ix. Thematerial placed in thefill shall be free of detrimental amounts of sod, r oots,

frozen soil, stones mor e than six inchesin diameter (except rock fills), and other

objectionable material.

(1) Drain fill shall be kept from being contaminated by adjacent soil materials during

placement by either placingit in a cleanly excavated trench, or by keeping thedrain at

least one foot above the adjacent earth fill.

(2) Selected drain fill and backfill material shall be placed around structur es, pipe

conduits, and anti-seep collar s at about the same rate on all sides to prevent damage

from unegual loading. Fill material shall be placed and spread beginning at the lowest

point in the foundation, and then bringing it up in continuous horizontal layer s thick

enough that the required compaction can be obtained. Thefill shall be constructed in

continuous horizontal layers. If openings or sectionalized fills ar e requir ed, the slope of

the bonding surfaces between the embankment in place and the embankment to be

placed shall not be stegper than theratio of three horizontal to onevertical. The
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bonding surface shall be treated the same as that specified for the foundation to insure

a good bond with the new fill.

(3) Thedistribution and gradation of materials shall be such that no lenses, pockets,

streaks, or layers of material shall differ substantially in texture or gradation from the

surrounding material. If it isnecessary to use materials of varying texture and

gradation, the moreimpervious material shall be placed in the center and upstream

parts of thefill. If zoned fills of substantially differing materials ar e specified, the zones

shall be placed according to lines and grades shown on the drawings. The complete

work shall conform to thelines, grades, and elevations shown in the drawings or as

staked in thefield.

(4) The moistur e content of thefill material shall be adequate for obtaining the

required compaction. Material that istoo wet shall be dried to meet thisrequirement,

and material that istoo dry shall be wetted and mixed until the reguirement is met.

Construction equipment shall be operated over each layer of fill toinsurethat the

required compaction is obtained. Special equipment shall be used if needed to obtain

the required compaction. If a minimum required density is specified, each layer of fill

shall be compacted as necessary to obtain that density.

(5) Fill adjacent to structures, pipe conduits, and drain fill or anti-seep collars shall be

compacted to a density equivalent to that of the surrounding fill by hand tamping, or by

using manually directed power tampersor platevibrators. Fill adjacent to concrete

structur es shall not be compacted until the concrete has had time to gain enough

strength to support the load.
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X. All permanent and temporary stabilization should be applied pursuant to the

Standards for Soil Erosion and Sediment Control in New Jersey, at N.J.A.C. 2:90.

xi. Inaprincipal spillway, pipe materials shall conform to the appropriate specifications.

Anti-seep collars shall be made of materials compatible with that of the pipe and shall be

installed according to the manufacturer'sinstructions. It may befirmly and unifor mly

bedded throughout itslength, and shall beinstalled to theline and gr ade shown on the

drawings.

xii. The mix, design, and testing of concr ete shall be consistent with the size requirements

of thejob. Mix requirementsor necessary strength shall be specified. Thetype of cement,

air entrainment, slump, agoregate, or other properties shall be specified as necessary. All

concreteisto consist of a wor kable mix that can be placed and finished in an acceptable

manner. Necessary curing shall be specified. Reinforcing steel shall be placed asindicated

on the plans and shall be held securely in place during concr ete placement. Subgrades and

forms shall beinstalled to line and grade, and the for ms shall be mortar tight and

unyielding as the concreteis placed.

xiii. Foundation and embankment drains, if required, shall be placed to theline and

grade shown on the drawings. Detailed requirementsfor drain material and any required

pipe shall be shown in the drawing and specificationsfor thejob.

xiv. Concer ning excavated basins, the compacted excavation shall conform to thelines,

grades, and elevations shown on the drawings or as staked in thefield.
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XV. Concer ning embankment and excavated ber ms, construction oper ations shall be

carried out so that erosion and air and water pollution are minimized, and held within

legal limits. All work shall be conducted in a skillful manner. The completed job shall

present a wor kmanlike appear ance.

(1) Measur es and construction methods that enhance fish and wildlife values shall be

incorpor ated as needed and practical. Ground cover to control erosion shall be

established as needed and practical. Fencing shall be provided as needed.

5. Detention facilitiesin flood hazard ar eas, as follows:

i. Detention development must comply with all applicable regulations under the Flood

Hazard Area Control Act, N.J.S.A. 58:16A-50 et seq.

6. Thefollowing safety provisions shall apply to stormwater management basins and parts

ther eof.

i. Trash racks shall beinstalled at the intake to the outlet from the stormwater

management basin to ensur e proper functioning of the basin outlets.

ii. Bar spacing for trash racks shall bein accordance with (c)lii above.

iii. The aver age velocity of flow through a clean trash rack is not to exceed 2.5 feet per

second under thefull range of stage and discharge. Ve ocity isto be computed on the basis

of the net area of opening through therack.

iv. Any outlet structure with an overflow grate must have the gr ate secur ed but

removable for emergencies and maintenance. Grate spacing shall be no greater than two

inches acr oss the smallest dimension.
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v. Trash racks and overflow grates shall be constructed and installed to beriqid,

durable, and corrosion resistant, and shall be designed to withstand a perpendicular live

loading of 300 pounds per squar e foot.

vi. Every outlet structure of a basin shall have escape provisionsin or on the structure.

Escape provisionsinclude the installation of per manent ladder s, steps, rungs, or other

featur es that provide easily accessible means of egress from the stor mwater management

basin. Free-standing outlet structures may be excluded at the discretion of the approving

authority.

vii. Safety ledges shall be constructed on the slopes of all new retention basins, with a

per manent pool of water deeper than 2¥4feet. L edges shall be comprised of two steps, each

four to six feet in width, one located approximately 2v feet below the per manent water

surface, and the second located one 1V feet above the per manent water surface.

viii. |n new stormwater management basins, maximum interior sopesfor earthen dams,

embankments, or berms shall not exceed three horizontal to one vertical.

(e) Guiddinesfor thefollowing stormwater management practices are found in the Best

M anagement Practices M anual, April 2004 edition.

1. Bioretention systems;

2. Constructed stormwater wetlands;

3. Dry wells;

4. Extended detention basins;

5. Infiltration structures;
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6. Manufactured treatment devices:

7. Pervious pavement;

8. Sand filters;

9. Vegetativefilters: and

10. Wet ponds.

5:21-7.9 M aintenance r equir ements

The maintenance of stormwater management measur es shall comply with the DEP Stor mwater

M anagement RulesN.J.A.C. 7:8-5 and 6 reprinted in Appendix B of this subchapter.

APPENDIX A
CORREGATED METAL PIPE STANDARDS

(No changein text.)

APPENDIX B

DEP Stormwater M anagement Rules Referenced

iInN.J.A.C.5:21-7:

N.J.A.C. 7:8-5 and 6 and other

Relevant Portions of the Stormwater Rules

Definitions of words and termsused in N.J.A.C. 7:8-5 and 6

“CAFRA Planning M ap” means the geographic depiction of the boundariesfor Coastal

Planning Areas, CAFRA Centers, CAFRA Coresand CAFRA Nodes pursuant to N.J.A.C. 7:7E-

5B.3.
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“CAFRA Centers, Coresor Nodes’ means those ar eas within boundaries accepted by the

Department pursuant to N.J.A.C. 7:8E-5B.

“Compaction” meanstheincreasein soil bulk density.

“Core’ means a pedestrian-oriented ar ea of commer cial and civic uses serving the

surrounding municipality, generally including housing and access to public tr ansportation.

“Department” means the Department of Environmental Protection.

“Designated Center” means a State Development and Redeveloment Plan Center as designated

by the State Planning Commission such as urban, regional, town, village, or hamlet.

“Design engineer” means a per son professionally qualified and duly licensed in New Jersey to

perform engineering services that may include, but not necessarily be limited to, development of

proj ect requirements, creation and development of project design and prepar ation of drawings

and specifications.

“Development” meansthe division of a parcel of land into two or mor e par cels, the

constr uction, reconstruction, conver sion, structural alteration, relocation or enlargement of any

building or structure, any mining excavation or landfill, and any use or change in the use of any

building or other structure, or land or extension of use of land, for which permission isrequired

under the Municipal Land Use L aw, N.J.S.A. 40:55D-1 et seq.
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In the case of development on agricultural land, development means: any activity that requires

a State permit; any activity reviewed by the County Agricultural Boards (CAB) and the State

Aagricultural Development Committee (SADC), and municipal review of any activity not

exempted by the Right to Farm Act, N.J.S.A. 4:1C-1 et seq.

“Drainage area’ means a geoqgr aphic area within which stormwater runoff, sediments, or

dissolved materialsdrain to a particular receiving water body or to a particular point along a

r eceiving water body.

“Environmentally critical area” meansan area or feature which is of significant

environmental value, including, but not limited to: stream corridors; natural heritage priority

sites; habitats of endangered or threatened species; lar ge ar eas of contiguous open space or

upland forest; steep sopes; and well head protection and groundwater rechar ge areas. Habitats

of endanger ed or threatened species are identified using the Department’s L andscape Project as

approved by the Department’s Endanger ed and Nongame Species Progr am.

“Empower ment Neighbor hoods’ means neighbor hoods designated by the Urban Coordinating

Council "in consultation and conjunction with" the New Jer sey Redevelopment Authority

pursuant to N.J.S.A. 55:19-69.

“Erosion” means the detachment and movement of soil or rock fragments by water, wind, ice

or_gravity.

“|Impervious surface’ means a surface that has been covered with alayer of material so that it

ishighly resistant to infiltration by water.
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“Infiltration” isthe process by which water seepsinto the soil from precipitation.

“Municipality” means any city, borough, town, township, or village.

“Node’ means an area designated by the State Planning Commission concentr ating facilities

and activities which are not organized in a compact form.

“Nutrient” means a chemical e ement or compound, such as nitrogen or phosphorus, which is

essential to and promotesthe development of or ganisms.

" Person" means any individual, cor por ation, company, partner ship, firm, association, political

subdivision of this State and any state, inter state or Federal agency.

“Pollutant” means any dredged spoil, solid waste, incinerator residue, filter backwash, sewage,

gar bage, refuse, oil, gr ease, sewage sludge, munitions, chemical wastes, biological materials,

medical wastes, radioactive substance (except those requlated under the Atomic Energy Act of

1954, as amended (42 U.S.C. 882011 et seq.)), thermal waste, wrecked or discarded equipment,

rock, sand, cellar dirt, industrial, municipal, agricultural, and constr uction waste or runoff or

other residue discharged directly or indirectly to theland, ground water s or surface water s of

the State, or to a domestic treatment works. ” Pollutant” includes both hazar dous and

nonhazar dous pollutants.

" Recharge' meansthe amount of water from precipitation that infiltratesinto the ground and

is not evapotranspired.
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“Sediment” means solid material, mineral or organic, that isin suspension, isbeing

transported, or has been moved from itssite of origin by air, water or gravity as a product of

erosion.

“Site” meansthelot or lots upon which a major development isto occur or has occurred.

“Soil” means all unconsolidated mineral and organic material of any origin.

“ State Development and Redevelopment Plan M etropolitan Planning Area (PA1)” means an

area delineated on the State Plan Policy M ap and adopted by the State Planning Commission

that isintended to be the focusfor much of the State' s future redevelopment and revitalization

efforts.

“ State Plan Policy Map” is defined as the geogr aphic application of the State Development and

Redevelopment Plan’s goals and Statewide policies, and the official map of these goals and

palicies.

“ Stor mwater” meanswater resulting from precipitation (including rain and snow) that runs

off theland’s surface, istransmitted to the subsurface, or is captured by separate storm sewers

or other sewage or drainage facilities or conveyed by snow removal eguipment.

“ Stor mwater runoff" meanswater flow on the surface of the ground or in storm sewers,

resulting from precipitation.

" Stormwater management basin” means an excavation or embankment and related areas

designed to retain stormwater runoff. A stormwater management basin may either be nor mally
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dry (that is, a detention basin or infiltration basin), retain water in a per manent pool (a

retention basin), or be planted mainly with wetland vegetation (most constructed stor mwater

wetlands).

" Stormwater management measure’ means any structural or nonstructural strateqy, practice,

technology, process, program, or other method intended to control or reduce stormwater r unoff

and associated pollutants, or to induce or control theinfiltration or groundwater rechar ge of

stor mwater or to eliminateillicit or illegal nonstormwater dischar gesinto stormwater

conveyances.

"Tidal Flood Hazard Area" means a flood hazard area, which may be influenced by

stor mwater runoff from inland areas, but which isprimarily caused by the Atlantic Ocean.

“Urban Coordinating Council Empower ment Neighbor hood" means a neighborhood given

priority accessto State resour ces through the New Jer sey Redevelopment Authority.

“Urban Enterprise Zones’ means a zone designated by the New Jersey Urban Enterprise Zone

Authority pursuant to the New Jersey Urban Enterprise Zones Act, N.J.S.A. 52:27H-60 et seq.

"Urban Redevelopment Area" isdefined as previously developed portions of areas:

1. Delineated on the State Plan Policy M ap (SPPM) asthe M etr opolitan Planning Area

(PA1), Designated Centers, Coresor Nodes;

2. Designated as CAFRA Centers, Cores or Nodes;

3. Designated as Urban Enterprise Zones: and

4. Designated as Urban Coordinating Council Empower ment Neighbor hoods.
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“Waters of the State” meansthe ocean and its estuaries, all springs, str eams, wetlands, and

bodies of surface or ground water, whether natural or artificial, within the boundaries of the

State of New Jersey or subject toitsjurisdiction.

"Wetlands' or "wetland” means an area that isinundated or saturated by surface water or

ground water at a freguency and dur ation sufficient to support, and that under normal

cir cumstances does support, a prevalence of vegetation typically adapted for lifein saturated soil

conditions, commonly known as hydr ophytic vegetation.

Subchapter 5 Design and performance standards for stormwater management measur es

7:8-5.1 Scope

(a) Thissubchapter establishes design and perfor mance standards for stor mwater

management measur es for major development intended to minimize the adver se impact of

stor mwater runoff on water quality and water quantity and loss of groundwater rechargein

receiving water bodies.

(b) The standards specified in this subchapter do not apply to major development if

alter native design and perfor mance standardsthat ar e at least as protective as would be

achieved through this subchapter when considered on aregional stormwater management area

basis are applicable under aregional stormwater management plan adopted in accor dance with

this chapter or a water quality management plan adopted in accordance with N.J.A.C. 7:15.

7:8-5.2 Stormwater management measur esfor major development
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(a) Stormwater management measur es for major development shall be developed to meet the

erosion control, groundwater recharge, stor mwater runoff quantity, and stor mwater r unoff

quality standardsat N.J.A.C. 7:8-5.4 and 5.5. To the maximum extent practicable, these

standar ds shall be met by incor por ating nonstructur al stormwater management str ategies at

N.J.A.C. 7:8-5.3 into thedesign. If these measures alone are not sufficient to meet these

standards, structural stormwater management measures at N.J.A.C. 7:8-5.7 necessary to meet

these standar ds shall be incorporated into the design.

(b) The development shall incorporate a maintenance plan under N.J.A.C. 7:8-5.8 for the

stormwater management measur es.

(c) Stormwater management measur es shall avoid adver se impacts of concentr ated flow on

habitat for threatened and endanger ed species as documented in the Department’s L andscape

Project or Natural Heritage Database established under N.J.S.A. 13:1B-15.147 through 15.150,

particularly Helonias bullata (swamp pink) and/or Clemmys muhineberai (bog turtle).

(d) Thefollowing linear development projects are exempt from the groundwater rechar ge,

stor m-water runoff quantity, and stormwater runoff quality requirementsat N.J.A.C. 7:8-5.4

and 5.5

1. Theconstruction of an under ground utility line provided that the disturbed areas are

revegetated upon completion:;

2. The construction of an aboveground utility line provided that the existing conditions are

maintained to the maximum extent practicable; and
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3. The construction of a public pedestrian access, such as a sidewalk or trail with a

maximum width of 14 feet, provided that the access is made of per meable material.

(e) A waiver from strict compliance from the groundwater rechar ge, stormwater runoff

quantity, and stor mwater runoff quality requirements at N.J.A.C. 7:8-5.4 and 5.5 may be

obtained for the enlargement of an existing public roadway or railroad, or the construction or

enlargement of a public pedestrian access, provided that the following conditions are met:

1. Theapplicant demonstratesthat thereisa public need for the project that cannot be

accomplished by any other means;

2. The applicant demonstr ates through an alter natives analysis, that thr ough the use of

nonstructur al and structural stormwater management strategies and measur es, the option

selected complies with the requirements of N.J.A.C. 7:8-5.4 and 5.5 to the maximum extent

practicable;

3. The applicant demonstratesthat, in order to meet thereguirementsat N.J.A.C. 7:8-5.4

and 5.5 existing structures currently in use, such as homes and buildings would need to be

condemned; and

4. The applicant demonstratesthat it does not own or have other rightsto areas, including

the potential to obtain through condemnation lands not falling under (€)3 above within the

upstream drainage ar ea of the receiving stream, that would provide additional opportunities

to mitigate for requirements of N.J.A.C. 7:8-5.4 and 5.5 that wer e not achievable on-site.

Pane R? nf O1



7:8-5.3 Nonstr uctur al stormwater management strategies

(a) Tothe maximum extent practicable, the standardsin N.J.A.C. 7:8-5.4 and 5.5 shall be met

by incor por ating nonstructural stormwater management strategiesat N.J.A.C. 7:8-5.3 into the

design. The persons submitting an application for review shall identify the nonstructural

strategies incor por ated into the design of the project. If the applicant contendsthat it is not

feasible for engineering, environmental, or safety reasons to incor por ate any nonstructur al

stor mwater management strategiesidentified in (b) below into the design of a particular project,

the applicant shall identify the strateqy and provide a basisfor the contention.

(b) Nonstructural stormwater management strategies incor por ated into site design shall:

1. Protect areasthat provide water quality benefits or areas particularly susceptible to

erosion and sediment loss;

2. Minimize impervious surfaces and break up or disconnect the flow of runoff over

imper vious surfaces;

3. Maximizethe protection of natural drainage featur es and vegetation:

4. Minimizethedecreasein the" time of concentration” from pre-constr uction to post-

construction. " Time of concentration" isdefined asthetimeit takesfor runoff to travel

from the hydraulically most distant point of the drainage ar ea to the point of interest within

awater shed:

5. Minimizeland distur banceincluding clearing and gr ading;

Pane AR nf O1



6. Minimize soil compaction:

7. Providelow-maintenance landscaping that encour ages r etention and planting of native

vegetation and minimizes the use of lawns, fertilizer s and pesticides;

8. Provide vegetated open-channd conveyance systems dischar ging into and through

stable vegetated areas; and

9. Provide other source controlsto prevent or minimizethe use or exposur e of pollutants

at the sitein order to prevent or minimize the release of those pollutantsinto stormwater

runoff. These sour ce controlsinclude, but are not limited to:

i. Sitedesign featuresthat help to prevent accumulation of trash and debrisin drainage

systems;

ii. Sitedesign featuresthat help to prevent discharge of trash and debrisfrom drainage

systems;

iii. Site design featur es that help to prevent and/or contain spills or other har mful

accumulations of pollutants at industrial or commer cial developments; and

iv. When establishing vegetation after land disturbance, applying fertilizer in accor dance

with the requirements established under the Soil Erosion and Sediment Control Act,

N.J.S.A. 4:24-39 et seq., and implementing rules.
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(c) Any land area used as a nonstructural stormwater management measur e to meet the

performance standardsin N.J.A.C. 7:8-5.4 and 5.5 shall be dedicated to a gover nment agency,

subjected to a conservation restriction filed with the County Clerk's office, or subject to

Department approved or equivalent restriction that ensures that measur e or an equivalent

stor mwater management measur e approved by the reviewing agency is maintained in

per petuity.

(d) Guidance for nonstructural stormwater management strategiesis availablein the New

Jersey Stor mwater Best M anagement Practices M anual available from the Department through

the addresslisted at N.J.A.C. 7:8-1.3.

7:8-5.4 Er osion control, groundwater rechar ge and runoff quantity standards

(a) This section contains minimum design and perfor mance standar dsto control erosion,

encour age and control infiltration and groundwater recharge, and control stor mwater runoff

quantity impacts of major development.

1. Theminimum designh and performance standards for erosion control ar e those

established under the Soil Erosion and Sediment Control Act, N.J.S.A. 4:24-39 et seg. and

implementing rules.

2. Theminimum design and perfor mance standards for groundwater recharge are as

follows:

i. Thedesign engineer shall, using the assumptions and factor s for stormwater runoff

and groundwater recharge calculationsat N.J.A.C. 7:8-5.6, either:
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(1) Demonstrate through hydrologic and hydraulic analysisthat the site and its

stor mwater management measur es maintain 100 per cent of the aver age annual pre-

construction groundwater recharge volumefor the site; or

(2) Demonstrate through hydrologic and hydraulic analysis that the incr ease of

stor mwater runoff volume from pre-constr uction to post-construction for the two-year

storm isinfiltr ated.

ii. Thisgroundwater rechargerequirement does not apply to projects within the " urban

redevelopment area,” or to projects subject to (a)2iii below.

iii. Thefollowing types of stormwater shall not be recharged:

(1) Stormwater from areas of high pollutant loading. High pollutant loading ar eas

areareasin industrial and commer cial developments wher e solvents and/or petroleum

products ar e loaded/unloaded, stored, or applied, areas where pesticides are

loaded/unloaded or stored: areas wher e hazardous materials are expected to be present

in greater than ‘reportable quantities as defined by the United States Envir onmental

Protection Agency (EPA) at 40 CFR 302.4: ar eas wher e rechar ge would be inconsistent

with Department approved remedial action work plan or landfill closur e plan and areas

with high risksfor spills of toxic materials, such as gas stations and vehicle maintenance

facilities; and

(2) Industrial stormwater exposed to “ source material.” “Source material” means

any material(s) or machinery, located at an industrial facility, that isdirectly or
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indirectly related to process, manufacturing or other industrial activities, which could

be a sour ce of pollutantsin any industrial stormwater dischar ge to groundwater .

Sour ce materialsinclude, but are not limited to, raw materials; inter mediate products;

final products; waste materials; by-products; industrial machinery and fuels, and

lubricants, solvents, and deter gentsthat arerelated to process, manufacturing, or other

industrial activitiesthat are exposed to stormwater.

iv. Thedesign engineer shall assess the hydraulic impact on the groundwater table and

design the site so asto avoid adver se hydraulic impacts. Potential adver se hydraulic

impacts include, but are not limited to, exacer bating a naturally or seasonally high water

table so as to cause surficial ponding, flooding of basements, or interference with the

proper operation of subsurface sewage disposal systems and other subsurface structuresin

the vicinity or downgradient of the groundwater recharge area.

3.In order to control stormwater runoff quantity impacts, the design engineer shall, using

the assumptions and factorsfor stormwater runoff calculationsat N.J.A.C. 7:8-5.6, complete

one of the following:

i. Demonstrate through hydrologic and hydraulic analysisthat for stormwater leaving

the site, post-constr uction runoff hydrographs for the two, 10, and 100-year storm events

do not exceed, at any point in time, the pre-construction r unoff hydr ographsfor the same

storm events;

ii. Demonstrate through hydrologic and hydraulic analysis that thereis no increase, as

compar ed to the pre-construction condition, in the peak runoff rates of stor mwater leaving

the site for the two, 10, and 100-year storm events and that the increased volume or change
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in timing of stormwater runoff will not increase flood damage at or downstr eam of the site.

This analysis shall include the analysis of impacts of existing land uses and pr oj ected land

uses assuming full development under existing zoning and land use ordinancesin the

drainage area;

iii. Design stormwater management measur es so that the post-constr uction peak runoff

ratesfor the two, 10 and 100-year stor m events are 50, 75 and 80 per cent, r espectively, of

the pre-construction peak runoff rates. The percentages apply only to the post-

constr uction stor mwater runoff that is attributable to the portion of the site on which the

proposed development or project isto be constructed; or

iv. In tidal flood hazard areas, stormwater runoff quantity analysisin accor dance with

(a)3i, ii, and iii above shall only be applied if the increased volume of stor mwater runoff

could increase flood damages below the point of dischar ge.

(b) Any application for a new agricultural development that meetsthe definition of major

development at N.J.A.C. 7:8-1.2 shall be submitted to the Soil Conservation District for review

and approval in accor dance with the requirements of this section and any applicable Soil

Conservation District quidelinesfor stormwater runoff quantity and er osion control. For

purposes of this section, “agricultural development” meansland uses normally associated with

the production of food, fiber and livestock for sale. Such uses do not include the development of

land for the processing or sale of food and the manufactur e of agriculturally related products.

7:8-5.5Stor mwater runoff quality standards
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(a) Stormwater management measur es shall be designed to reduce the post-constr uction load

of total suspended solids (TSS) in stormwater runoff generated from the water quality design

storm by 80 per cent of the anticipated load from the developed site, expressed as an annual

average. Stormwater management measur es shall only be required for water quality control if

an additional one-quarter acre of impervious surfaceis being proposed on a development site.

(Department of Community Affairs Note: Consistent with N.J.A.C. 7:8-4.2, municipal stormwater

management plan and elements, the Residential Site | mprovement Standard requirements only are

triggered by residential developments that disturb one or more acres of land.) The requirement to

reduce TSS does not apply to any stormwater runoff in a discharge regulated under a numeric

effluent limitation for TSS imposed under the New Jer sey Pollutant Dischar ge Elimination

System (NJPDES) rules, N.J.A.C. 7:14A, or in a dischar ge specifically exempt under a NJPDES

per mit from thisrequirement. The water quality design storm is 1.25 inches of rainfall in two

hours. Water quality calculations shall take into account the distribution of rain from the water

quality design storm, asreflected in Table 1 below. The calculation of the volume of runoff may

take into account the implementation of non-structural and structural stormwater management

measur es.

Table1l: Water Quality Design Storm Distribution

Cumulative Cumulative
Time Rainfall Time Rainfall
(Minutes) (Inches) (Minutes) (Inches)
0 0.0000 65 0.8917
5 0.0083 70 0.9917
10 0.0166 75 1.0500
15 0.0250 80 1.0840
20 0.0500 85 1.1170
25 0.0750 90 1.1500
30 0.1000 95 1.1750
35 0.1330 100 1.2000
40 0.1660 105 1.2250
45 0.2000 110 1.2334
50 0.2583 115 1.2417
55 0.3583 120 1.2500
60 0.6250
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(b) For purposes of TSSreduction calculations, Table 2 below presents the presumed removal

ratesfor certain BMPs designed in accor dance with the New Jer sey Stormwater Best

M anagement Practices Manual. The BMP manual may be obtained from the address identified

in N.J.A.C. 7:8-1.3 or found on the Department's website at www.njstormwater.org. The BMP

manual and other sour ces of technical quidancearelisted in N.J.A.C. 7:8-5.9(a). TSSreduction

shall be calculated based on the removal ratesfor the BMPsin Table 2 below. Alternative

removal r ates and methods of calculating removal rates may be used if the design engineer

provides documentation demonstr ating the capability of these alter native rates and methodsto

thereview agency. Wherethe Department is not the review agency, a copy of any approved

alter nativerate or method of calculating the removal rate shall be provided to the Department

at theaddressat N.J.A.C. 7:8-1.3.

(c) If morethan one BMP in seriesisnecessary to achieve therequired 80 percent TSS

reduction for a site, the applicant shall utilize the following for mula to calculate TSS r eduction:

R=A+B—(AXB)/100

where
R =total TSS percent load removal from application of both BMPs, and
A =the TSS percent removal rate applicableto thefirst BMP

B =the TSS per cent removal rate applicable to the second BM P

Table 2: TSS Removal Ratesfor BM Ps

Best Management Practice TSS Percent Removal Rate

Bior etention Systems 90
Constructed Stormwater Wetland 90

Extended Detention Basin 40-60
Infiltration Structure 80
Manufactured Treatment Device See N.J.A.C. 7:8-5.7(d)
Sand Filter 80

Vegetative Filter Strip 60-80

Wet Pond 50-90
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(d) If thereis morethan one onsite drainage area, the 80 percent TSS removal rate shall apply

to each drainage ar ea, unless the runoff from the subar eas conver ge on site in which case the

removal r ate can be demonstr ated thr ough a calculation using a weighted aver age.

(e) Stormwater management measur es shall also be designed to reduce, to the maximum

extent feasible, the post-construction nutrient load of the anticipated load from the developed

sitein stormwater runoff generated from the water quality design storm. I n achieving reduction

of nutrientsto the maximum extent feasible, the design of the site shall include nonstructural

strategies and structur al measur es that optimize nutrient removal while still achieving the

performance standardsin N.J.A.C. 7:8-5.4 and 5.5.

(f) Additional information and examples are contained in the New Jer sey Stor mwater Best

M anagement Pr actices M anual, which may be obtained from the address identified in N.J.A.C.

7:8-1.3.

(a) In accordance with the definition of FW1 at N.J.A.C. 7:9B-1.4, stor mwater management

measur es shall be designed to prevent any increase in stormwater runoff to waters classified as

FW1.

(h) Special water resource protection areas shall be established along all waters designated

Category One at N.J.A.C. 7:9B and perennial or inter mittent streamsthat drain into or

upstream of the Category One water s as shown on the USGS Quadrangle Maps or in the County

Soil Surveys, within the associated HUC 14 drainage. These ar eas shall be established for the

protection of water quality, aesthetic value, exceptional ecological significance, exceptional

recr eational significance, exceptional water supply significance, and exceptional fisheries
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significance of those established Category Onewaters. These ar eas shall be designated and

protected as follows:

1. Theapplicant shall preserve and maintain a special water resour ce protection areain

accor dance with one of the following:

i. A 300-foot special water resource protection area shall be provided on each side of

the water way, measur ed per pendicular to the waterway from the top of bank outwards, or

from the centerline of the water way wher e the bank is not defined, consisting of existing

vegetation or vegetation allowed to follow natural succession is provided.

ii. Encroachment within the designated special water resour ce protection area under

(h)1i above shall only be allowed wher e previous development or distur bance has occurred

(for example, active agricultural use, parking area or maintained lawn area). The

encr oachment shall only be allowed wher e applicant demonstr ates that the functional

value and over all condition of the special water resour ce protection area will be

maintained to the maximum extent practicable. In no case shall the remaining special

water resour ce protection area be reduced to less than 150 feet as measur ed perpendicular

to the top of bank of the waterway or centerline of the waterway wherethe bank is

undefined. All encroachments proposed under this subparagraph shall be subject to

review and approval by the Department.

2. All stormwater shall be discharged outside of but may flow through the special water

r esour ce protection area and shall comply with the Standard For Off-Site Stability in the

Standards for Soil Erosion and Sediment Control in New Jersey, established under the Soil

Erosion and Sediment Control Act, N.J.S.A. 4:24-39 et seg. (see N.J.A.C. 2:90-1.3).
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3. If stormwater discharged outside of and flowing thr ough the special water r esour ce

protection area cannot comply with the Standard For Off-Site Stability in the Standards for

Soil Erosion and Sediment Control in New Jer sey, established under the Soil Erosion and

Sediment Control Act, N.J.S.A. 4:24-39 et seg., (see N.J.A.C. 2:90-1.3), then the stabilization

measur es in accor dance with the requir ements of the above standar ds may be placed within

the special water resour ce protection area, provided that:

i. Stabilization measur es shall not be placed within 150 feet of the water way:

ii. Stormwater associated with discharges allowed by this paragraph shall achieve a 95

percent TSS post construction removal rate;

ili. Temperature shall be addressed to ensure no impact on receiving water way;

iv. The encroachment shall only be allowed wher e the applicant demonstrates that the

functional value and overall condition of the special water resour ce protection area will be

maintained to the maximum extent practicable;

v. A conceptual project design meeting shall be held with the appropriate Department

staff and Soil Conservation District staff to identify necessary stabilization measur es; and

vi. All encroachments proposed under this section shall be subject to review and

approval by the Department.
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4. A stream corridor protection plan may be developed by a regional stormwater

management planning committee as an element of a regional stormwater management plan,

or by a municipality through an adopted municipal stormwater management plan. If a

stream corridor protection plan for a water way subject to this subsection has been approved

by the Department, then the provisions of the plan shall be the applicable special water

I esour ce protection area requirements for that waterway. A stream corridor protection plan

for a waterway subject to this subsection shall maintain or enhance the current functional

value and over all condition of the special water resour ce protection area as defined abovein

(h)1i. In no case shall a stream corridor protection plan allow reduction of the Special Water

Resour ce Protection Area to less than 150 feet as measur ed perpendicular to the water way

subject to this subsection.

5. Thissubsection does not apply to the constr uction of one individual single family

dwelling that is not part of alarger development on alot receiving preliminary or final

subdivision approval on or before February 2, 2004, provided that the construction begins

on or before February 2, 2009.

7:8-5.6 Calculation of stormwater runoff and groundwater recharge

(a) Stormwater runoff shall be calculated in accor dance with the following:

1. Thedesign engineer shall calculate runoff using one of the following methods:

i. TheUSDA Natural Resources Conservation Service (NRCS) methodology, including

the NRCS Runoff Equation and Dimensionless Unit Hydrograph, as described in Section 4,

National Engineering Handbook (NEH-4), dated July 2002, incor por ated herein by
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r eference as amended and supplemented. This methodoloqy is additionally described in

Technical Release 55 - Urban Hydrology for Small Water sheds (TR-55), dated June 1986,

incor porated herein by reference as amended and supplemented. Information regarding

the methodology is available from the Natural Resour ces Conservation Service website at

http://www.wcc.nr cs.usda.gov/water/quality/common/neh630/4content.html or at Natural

Resour ces Conservation Service, 220 Davidson Avenue, Somer set, New Jer sey 08873: (732)

537-6040; or

ii. TheRational Method for peak flow and the M odified Rational M ethod for

hydrograph computations. Therational and modified rational methods are described in

“ Appendix A-9 Modified Rational Method” in the Standards for Soil Erosion and

Sediment Control in New Jersey, July 1999. Thisdocument is available from the State Soil

Conservation Committee or any of the Soil Conservation Districtslisted at N.J.A.C. 2:90-

1.3(a)4. Thelocation, address, and telephone number or each Soil Conservation District is

available from the State Soil Conservation Committee, P.O. Box 330, Trenton, NJ 08625,

609-292-5540.

2. For the purpose of calculating r unoff coefficients and groundwater recharge, thereisa

presumption that the pre-constr uction condition of a site or portion thereof is a wooded land

use with good hydrologic condition. Theterm " runoff coefficient" appliesto both the NRCS

methodology at N.J.A.C. 7:8-5.6(a)1li and the Rational and M odified Rational M ethods at

N.J.A.C. 7:8-5.6(a)li. A runoff coefficient or a groundwater rechargeland cover for an

existing condition may be used on all or a portion of the siteif the design engineer verifies

that the hydrologic condition has existed on the site or portion of the site for at least five

vear s without interruption prior to the time of application. |f mor e than oneland cover have

existed on the site during the five yearsimmediately prior to the time of application, the land
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cover with thelowest runoff potential shall be used for the computations. |1n addition, there

isthe presumption that the siteisin good hydrologic condition (if the land usetypeis

pasture, lawn, or park), with good cover (if the land use typeiswoods), or with good

hydrologic condition and conservation treatment (if the land use typeis cultivation.)

3. In computing pre-constr uction stormwater runoff, the design engineer shall account

for all significant land features and structures, such as ponds, wetlands, depr essions,

hedger ows, or culverts, that may reduce pre-constr uction stor mwater runoff rates and

volumes.

4. |n computing stor mwater runoff from all design storms, the design engineer shall

consider therelative stor mwater runoff rates and/or volumes of pervious and imper vious

sur faces separ ately to accur ately compute the rates and volume of stor mwater runoff from

the site. To calculate runoff from unconnected impervious cover, urban impervious ar ea

modifications as described in the NRCS Technical Release-55, Urban Hydrology for Small

Watersheds or other methods may be employed.

5. If theinvert of the outlet structure of a stormwater management measureis below the

flood hazard design flood elevation as defined at N.J.A.C. 7:13, the design engineer shall take

into account the effects of tailwater in the design of structural stormwater management

measur es.

(b) Groundwater recharge may be calculated in accor dance with the following:

1. TheNew Jersey Geological Survey Geological Survey Report GSR-32 A Method for

Evaluating Ground-Water-Recharge Areasin New Jersey, incorpor ated herein by reference
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as amended and supplemented. |nformation regarding the methodoloqgy is available from

the New Jersey Stormwater Best M anagement Practices Manual; at New Jer sey Geological

Survey website at http://www.state.nj.us/dep/njos, or at New Jer sey Geological Survey, 29

Arctic Parkway, P.O. Box 427, Trenton, NJ 08625-0427: (609) 984-6587.

7:8-5.7 Standards for structural stormwater management measur es

(a) Standardsfor structural stormwater management measur es ar e as follows:

1. Structural stormwater management measur es shall be designed to take into account

the existing site conditions, including, for example, environmentally critical ar eas; wetlands;

flood-prone ar eas; sopes; depth to seasonal high water table; soil type, per meability and

texture; drainage area and drainage patter ns; and the presence of solution-prone carbonate

rocks (limestone).

2. Structural stormwater management measur es shall be designed to minimize

maintenance, facilitate maintenance and repair s, and ensur e proper functioning. Trash

racks shall beinstalled at theintake to the outlet structure as appropriate, and shall have

parallel barswith one-inch spacing between the barsto the e evation of the water quality

design storm. For elevations higher than the water quality design storm, the parallel bars at

the outlet structure shall be spaced no greater than one-third the width of the diameter of the

orifice or one-third the width of the weir, with a minimum spacing between bars of one-inch

and a maximum spacing between bar s of six inches. 1n addition, the design of trash racks

must comply with the requirements of N.J.A.C. 7:8-6.2(a).
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3. Structural stormwater management measur es shall be designed, constructed, and

installed to be strong, durable, and corrosion resistant. M easur esthat ar e consistent with

therelevant portions of the Residential Site | mprovement Standardsat N.J.A.C. 5:21-7.3, 7.4

and 7.5 shall be deemed to meet this requirement.

4. At theintaketo the outlet from the stormwater management basin, the orifice size shall

be a minimum of two and one-half inchesin diameter.

5. Stormwater management basins shall be designed to meet the minimum safety

standards for stormwater management basinsat N.J.A.C. 7:8-6.

(b) Stormwater management measur e quidelines are available in the New Jer sey Stor mwater

Best M anagement Practices Manual. Other stormwater management measur es may be utilized

provided the design engineer demonstr ates that the proposed measur e and its design will

accomplish the required water quantity, ground water recharge and water quality design and

per formance standar ds established by this subchapter.

(c) Manufactured treatment devices may be used to meet the r equirements of this subchapter,

provided the pollutant removal rates are verified by the New Jersey Cor por ation for Advanced

Technology and certified by the Department.

7:8-5.8 Maintenance r equir ements

(a) Thedesign engineer shall prepare a maintenance plan for the stormwater management

measur es incor por ated into the design of a major development.
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(b) The maintenance plan shall contain specific preventative maintenance tasks and schedules;

cost estimates, including estimated cost of sediment, debris, or trash removal; and the name,

addr ess, and telephone number of the person or personsresponsiblefor preventative and

corrective maintenance (including replacement). Maintenance quidelines for stor mwater

management measur es are available in the New Jer sey Stormwater Best M anagement Practices

Manual. If the maintenance plan identifies a person other than the developer (for example, a

public agency or homeowners association) as having the responsibility for maintenance, the

plan shall include documentation of such person’s agreement to assume thisresponsibility, or of

the developer’s obligation to dedicate a stor mwater management facility to such person under

an applicable ordinance or regulation.

(c) Responsibility for maintenance shall not be assigned or transferred to the owner or tenant

of an individual property in aresidential development or project, unless such owner or tenant

owns or leasesthe entireresidential development or project.

(d) If the person responsible for maintenance identified under (b) aboveisnot a public agency,

the maintenance plan and any futur e revisions based on (h) below shall be recorded upon the

deed of record for each property on which the maintenance described in the maintenance plan

must be undertaken.

(e) Preventative and corrective maintenance shall be performed to maintain the function of

the stormwater management measur e, including repairs or replacement to the structure;

removal of sediment, debris, or trash; restoration of eroded areas; snow and iceremoval; fence

repair or replacement: restoration of vegetation: and repair or replacement of nonvegetated

linings.
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(f) Theperson responsible for maintenance identified under (b) above shall maintain a

detailed log of all preventative and corr ective maintenance for the structural stor mwater

management measur es incor por ated into the design of the development, including a record of all

inspections and copies of all maintenance-related work orders.

(0) The person responsible for maintenance identified under (b) above shall evaluate the

effectiveness of the maintenance plan at least once per vear and adjust the plan and the deed as

needed.

(h) The person responsible for maintenance identified under (b) above shall retain and make

available, upon request by any public entity with administrative, health, environmental or safety

authority over the site, the maintenance plan and the documentation required by (f) and (q)

above.

(i) Nothingin this section shall preclude the municipality in which the major development is

located from reguiring the posting of a performance or maintenance guar antee in accor dance

with N.J.S.A. 40:55D-53.

7:8-5.9 Sour ces for technical quidance

(a) Technical guidance for stormwater management measur es can be found in the documents

listed at (a)1 and 2 below, which are available from M aps and Publications, Department of

Environmental Protection, 428 East State Street, P.O. Box 420, Trenton, New Jer sey, 08625:

telephone (609) 777-1038.
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1. Guidelinesfor stormwater management measur es ar e contained in the New Jersey

Stor mwater Best M anagement Practices M anual, 2002 as amended (Department of

Community Affairs Note: The effective version of the New Jersey Stormwater Best

Management Practices Manual as of (the effective date of this Appendix) isthe April 2004

edition.) Information is provided on stormwater management measures such as:

i. Bioretention systems;

ii. Constructed stormwater wetlands;

iii. Dry wells;

iv. Extended detention basins;

v. Infiltration structures;

vi. Manufactured treatment devices;

vii. Pervious paving;

viii. Sand filters;

ix. Vegetativefilter strip, and

X. Wet pond.
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2. The New Jersey Department of Environmental Protection Stor mwater M anagement

Facilities M aintenance M anual, as amended.

(b) Additional technical quidancefor stormwater management measur es can be obtained from

thefollowing:

1. The Standardsfor Soil Erosion and Sediment Control in New Jersey promulgated by

the State Soil Conservation Committee and incor porated into N.J.A.C. 2:90. Copies of these

standar ds may be obtained by contacting the State Soil Conservation Committee or any of

the Soil Conservation Districtslisted in N.J.A.C. 2:90-1.3(a)4. The location, addr ess, and

telephone number of each Soil Conservation District may be obtained from the State Soil

Conservation Committee, P.O. Box 330, Trenton, New Jer sey 08625, 609-292-5540:

2. The Rutgers Cooper ative Extension Service, 732-932-9306: and

3. The Soil Conservation Districtslisted in N.J.A.C. 2:90-1.3(a)4. Thelocation, addr ess,

and telephone number of each Soil Conservation District may be obtained from the State

Soil Conservation Committee, P.O. Box 330, Trenton, New Jer sey 08625, 609-292-5540.

Subchapter 6. SAFETY STANDARDSFOR STORMWATER MANAGEMENT BASINS

7:8-6.1 Scope

(a) Thissubchapter setsforth requirementsto protect public safety through the proper design

and oper ation of stormwater management basins. This subchapter appliesto any new

stor mwater management basin.
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(b) The provisions of this subchapter are not intended to preempt mor e stringent municipal or

county safety requirementsfor new or existing stor mwater management basins. M unicipal and

county stormwater management plans and or dinances may, pursuant to their authority, require

existing stormwater management basinsto beretrofitted to meet one or mor e of the safety

standardsin N.J.A.C. 7:8-6.2(a), (b) and (c)1 for trash racks, overflow grates, and escape

provisions at outlet structures.

7:8-6.2 Requirements for trash racks, overflow grates and escape provisions

(a) A trash rack isa device designed to catch trash and debris and prevent the clogaing of

outlet structures. Trash racksshall beinstalled at the intake to the outlet from the stor mwater

management basin to ensur e proper functioning of the basin outletsin accor dance with the

following:

1. Thetrash rack shall have parallel bars, with no greater than six-inch spacing between

the bars;

2. Thetrash rack shall be designed so as not to adver sely affect the hydraulic

performance of the outlet pipe or structure;

3. Theaverage velocity of flow through a clean trash rack is not to exceed 2.5 feet per

second under the full range of stage and discharge. Ve ocity isto be computed on the basis

of the net area of opening through therack: and
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4. Thetrash rack shall be constructed of rigid, durable, and corrosion resistant material

and designed to withstand a perpendicular live loading of 300 Ibs./ft sq.

(b) An overflow grateisdesigned to prevent obstruction of the overflow structure. 1f an outlet

structur e has an overflow grate, the grate shall comply with the following requir ements:

1. Theoverflow grate shall be secured to the outlet structur e but removable for

emer gencies and maintenance;

2. Theoverflow grate spacing shall be no greater than two inches acr oss the smallest

dimension; and

3. Theoverflow grate shall be constructed of rigid, durable, and corrosion resistant

material and designed to withstand a per pendicular live loading of 300 Ibs./ft 0.

(c) Stormwater management basins shall include escape provisions as follows:

1. If astormwater management basin has an outlet structur e, escape provisions shall be

incorporated in or on the structure. Escape provisionsinclude theinstallation of per manent

ladders, steps, rungs, or other featuresthat provide easily accessible means of egr ess from

stor mwater management basins. With the prior approval of the reviewing agency pur suant

toN.J.A.C. 7:8-6.3(a), a free-standing outlet structure may be exempted from this

requirement;

2. Safety ledges shall be constructed on the slopes of all new stormwater management

basins having a per manent pool of water deeper than two and one-half feet. Safety ledges

shall be comprised of two steps. Each step shall be four to six feet in width. One step shall

belocated approximately two and one-half feet below the per manent water surface, and the
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second step shall be located one to one and one-half feet above the per manent water surface.

See N.J.A.C. 7:8-6 Appendix A for an illustration of safety ledgesin a stor mwater

management basin; and

3. In new stormwater management basins, the maximum interior slopefor an earthen

dam, embankment, or berm shall not be steeper than three horizontal to one vertical.

7:8-6.3 Variance or exemption from safety standards

A variance or exemption from the safety standardsfor stormwater management basins may

be granted only upon a written finding by the appropriate reviewing agency (municipality,

county or Department) that the variance or exemption will not constitute a threat to public

safety.

Appendix A: lllustration of safety ledges in a new detention basin.
Depicted is an elevational view.
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5:21-8.1 Referenced standards

(a) Thefollowingisalist of the standards referenced in this chapter. The standards are listed by
the promulgating agency of the standard, the standard identification, the edition of the standard, the
title of the standard, and the section(s) of this code that reference the standard. The standards listed in
this chapter are not adopted or to be used in their entirety unless the rules specifically so state. The
use of the standards included in this chapter is limited to those specific areas of the standard for which
this chapter directs the user to the standard.
1.-9. (No change.)
10. New Jersey Department of Agriculture, State Soil Conservation Committee, John Fitch Plaza, PO

Box 330, Trenton, New Jersey 08625. Tel. (609) 292-5540.

Referenced in
Title N.J.A.C. section number

Standard Reference Number

April 1987 Standards for Soil Erosion 5:21-7.1(d)9iii
5:21-7.1(h)
and Sediment Control in 5:21-7.2(a)
5:21-7.2(d)
New Jersey 5:21-7.3(b)
[5:21-7.5(C)]
5:21-7.5(c)3
5:21-7.5(f)1v
[5:21-7.5(f)3.ii]

5:21-7.5(f)4x
5:21-7.8(d)2iii
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11. New Jersey Department of Environmental Protection (NJDEP), Bureau of Revenue, Maps and
Publications Sales Office, 428 East State Street, PO Box 438, Trenton, New Jersey 08625.

Tel. (609) 777-1038.

Referenced in
Standard Reference Number Title N.J.A.C. section
number
[June 1989] [Ocean County Demonstration [5:21-7.6(c)4]
Study -
Stormwater Management Facilities
Maintenance Manual]
[ September 1993] [Stormwater and Nonpoint Source 5:21-7.1(f
April 2004 Pollution Cont_rol Best Management [5:21-7.6(c)4]
Practices Manual] 5:21-7.8(a)
New Jersey Stormwater Best 5:21-7.8(e)
M anagement Practices Manual
Revised September 1995 Technical Manual for Land Use Table7.2
Regulation Program [5:21-7.6(c)4]
(DEP’s Bureaus of Inland and
Coastal Regulations, Stream
Encroachment Permits)
Pinelands Comprehensive ,
August 1995 Management Plan (New Jersey | 222 >3(@
: N 5:21-6.2(a)
Pinelands Commission)
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12. New Jersey Department of Transportation (NJDOT), PO Box 600, 1035 Parkway Avenue,

Trenton, New Jersey 08625-0600. Tel. (609) 530-2000.

Standard Reference Title Referenced in
Number — N.J.A.C. section number
[1989] Standard Specifications for Road and 5:21-4.17(b)
November 2001 Bridge Construction [Table 4.8]
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
[Figure 4.9]
Table4.8
5:21-6.2(c)6ii(5)
5:21-7.4(a)
[May 1992] [Design Manual -- Roadway [5:21-7.2(c)2]
November 2001 (DOT’sDivision of Roadway Design, 5:21-7.2(c)2ii(2)
Bureau of Roadway Design Standards)] 5:21-7.2(c)3
Roadway Design Manual Figure 7.1
Figure 7.2
[Planning and Design Guidelines for
Bicycle-Compatible Roadways and [5:21-4.18(b)]
[N"A’eﬂ:’?gégga Bikeways] 5:21-4.18(b)1
Apri 2990 Bicycle-Compatible Roadways and 5:21-7.4(b)1
Bikeways Planning Design Guidelines

13.-14. (No changein text.)

15. United States Army Corps of Engineers, Water Resources Support Center, The Hydrologic

Engineering Center, 609 Second Street, Davis, California 95616. Tel. (916) 756-1104.

Standard Referenced In
Reference Number Title N.J.A.C. Section Number
T [Technical Paper No. 82 [The New HEC-1 Flood [5:21-7.2(c)]
May 1981] Hydrograph Package] 5:21-7.2(c)lv
Version 2.2, May 2003 HEC-HM S Hydrologic 5:21-7.2(d)
M odeling System

t Documents obtainable from the National Technical Information Service, Springfield, Virginia 22161.

Tel. (703) 605-6000 or (800)-553-6847.
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16. United States Department of Agriculture (USDoA), Soil Conservation Service (USDA), Natural

Resour ces Conservation Service, Post Office Box 2890, Washington, D.C. 20013. Tel. (202) 205-

0026. Documents can be downloaded from the following I nter net addr ess:

http://www.info.usda.gov/CED/Default.cfm?xShj=AL L & xAud=24.

Standard Referenced In
Reference Number Title N.J.A.C. Section Number
. National Engineering 5:21-7.2(c)4
April 2002 Handbook, Part 630 5:21-7.8(d)4vii(2)
[f] Technical Release No. 20 |  Computer Program for Project [5:21-7.2(c)]
PB83-223768 Formulation -- Hydrology 5:21-7.2(c)liv
May 1982 5:21-7.2(d)
[5:21-7.5(d)]
[1] Technical Release No. 55 Urban Hydrology for Small 5:21-7.2(a)
PB87-101580/AS Watersheds [5:21-7.2(c)1]
2nd Edition 5:21-7.2(c)diii
June 1986 5:21-7.2(c)3
[5:21-7.2(c)6]
5:21-7.2(c)7
5:21-7.2(d
5:21-7.2(e)

[5:21-7.5(d)1]

[1] Technica Release No. 56
PB85-239622
December 1974

Guide for Design and Layout of
V egetative Wave Protection for
Earth Dam Embankments

[5:21-7.5(F)5ii]
5:21-7.8(d)4ii (5)

and Peak Discharges
(corrected version)

[1] Technical Release No. 69 Riprap for Slope Protection [5:21-7.5(f)5ii]
PB85-245165 Against Wave Action 21 i
February 1983 5:21-7.8(d)4ii(5)
PB96-111570 Engineering Field Handbook 5:21-7.2(c)4
Junel, 1990 Chapter 2 —Estimating Runoff

[1] PB85-175164/LT
July 1, 1984

Engineering Field [Manual]
Handbook [for Conservation
Practices)

Chapter 6 -- Structures

[5:21-7.5(f)5vii]
5:21-7.8(d)4vii(2)

[1] PB 243 644/LTAS
[1] PB 243 645/LT
[1] PB 279 759/LT

National Engineering Handbook
Section 5 -- Hydraulics
Section 11 -- Drop Spillways
Section 14 -- Chute Spillways

5:21-7.2(c)4
[5:21-7.5(f)5vii]
5:21-7.8(d)4vii(2)

17. (No changein text.)
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18. United States Department of Transportation (USDOT), Federal Highway Administration

(FHWA), 820 First Street, S.E., Washington, D.C. 20002. Tel. (301) 322-4961.

Standard
Reference Number

Title

Referenced In
N.J.A.C. Section
Number

[AC150/5320-5B July 1970]

[Airport Drainage]

[5:21-7.2(0)1]

T Hydraulic Engineering

Design of Stable Channels

[5:21-7.5()3ii]

Control Devices for Streets
and Highways

Circular No. 15 with Flexible Linings 5:21-7.8(d)2.iii
Report No. FHWA-EPD-86-111
PB86-184835
October 1975
TReport No. FHWA-TS-79-225 PB83- Design of Urban Highway Table 3
259903 August 1979 Drainage, The State of the
Art
T [Hydraulic Design Series No. 4 [Design of Roadside [5:21-7.2(c)1]
Report No. FHWA-EPD-86-103 Drainage Channels) 5:21-7.2(c)2ii(1)
May 1965 HEC-22
(Reprinted March 1983)] Urban Drainage Design
Second Edition Manual
FHWA-NHI-01-021
August 2001
T Hydraulic Design Series No. 5 Hydraulic Design of [5:21-7.1(h)]
Report No. FHWA-|P-85-15 Highway Culverts 5:21-7.3(d
PB86-196961 22l7.3d)
September 1985
11988 Edition Manual on Uniform Traffic 5:21-4.13(a)

T Documents obtainable from the National Technical Information Service, Springfield, Virginia

22161. Tel.[(703) 487-4650] (703) 605-6000 or (800)-553-6847.

¥ Documents obtainable from the United States Government Printing Office, Superintendent of

Documents, PO Box 371954, Pittsburgh, Pennsylvania 15250-7954. Tel. (202) 512-1800 or_(866)

512-1800.
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19. Urban Land Institute (UL1), Suite 500 West, 1025 Thomas Jefferson Street, N.W., Washington,
D.C. 20007-5201. Tel. (800) 321-5011.

Standard ” Referenced In N.JA.C.
Reference Number Title Section Number
ULI-ASCE-NAHB, Residentia Storm Water Management: Table 7.5

1975 Objectives, Principles, and Design
Considerations

[T Documents obtainable from the National Technical Information Service, Springfield, Virginia
22161. Tel. (703) 487-4650.
¥ Documents obtainable from the United States Government Printing Office, Superintendent of

Documents, PO Box 371954, Pittsburgh, Pennsylvania 15250-7954. Tel. (202) 512-1800.]
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